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i  CONDITIONS OF PERFORMANCE GUARANTEE

Duall will only guarantee the performance of the HEXMASTER/RETRO-HEX chrome scrubber
~after formal inspection of all existing system components (e.g., scrubber, fan, exhaust ducting,
drainage piping, washdown piping, stack, etc.). Cleaning, upgrading, and replacement of
components upstream of the HEXMASTER/RETRO-HEX may be required. Replacement of all
components downstream of the HEXMASTER/RETRO-HEX will be required before a
performance guarantee can be offered. Performance guarantee is contingent upon proper storage,
installation, and maintenance in accordance with Duall Operation & Maintenance Instructions
221-37. Performance testing must occur within 30 da _Start-up_or 90 days from shipment

whichever occurs first, to comply with the conditions of Duall’s performance guarantee.
HANDLING AND STORAGE

Before proceeding with the assembly or operation of the system, read and understand these
instructions.

Inspect all equipment when it is received. Notify carrier and Duall if any damage has
occurred during shipment. No material or equipment may be returned without our prior
written consent which, if given, will include shipping instructions that must be followed.

3. When unloading or moving equipment take care to

prevent injury to personnel or damage
to equipment. '

a.  Ifequipment is on a skid, use a fork lift with forks that span the full length of the
skid.

b.  Ifusing a crane or similar lifting device, use a spreader bar. Provide only vertical
force on lifting lugs provided. '

4. Open crates and unpack the equipment carefull

y. Plastic components can be damaged if not
handled properly. :

Consult our prints, submittals, and scope of supply when checking for completeness of
delivered items.

6.  Ifequipment is stored before installation:

a.  Storein a clean, dry, safe area.

b.  Protect from direct sunlight. Use a reflective covering and arrange it in such a
manner that air is allowed to circulate around the equipment in order to protect it
from excessive heat and moisture.
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10.
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Cover flanges and couplings in order to prevent accumulatxon of dirt and moisture |
in the unit,

d.  Periodically rotate shafts on equipment like fans and pumps in order to protect -
bearings.

INSTALLATION
Remove crating materials and other debris from within components before assembly.

Do not apply excessive force when tightening bolts on any plastic flanges. No more than
15 fi-lbs of torque should be applied.

Do not tighten threaded plastic fittings more than one-and-one-half turns past hand-tight,

since excessive force will damage threads. Use a strap wrench rather than a Stilson type
wrench.

Make sure that all electrical work is done in accordance with applicable codes.

Do not crowd equipment. Leave room for maintenance personnel to gain access, and for
removal of mist eliminator cartridges.

Locate the equipment near service utilities such as water, sewer, and electrical power.
Make sure that the area is properly drained and that the scrubber drain connection is above
the liquid level of the receiving body in order not to hinder gravity drainage.

Place the vessel on a sturdy, level surface which uniformly supports the base of the vessel.
The surface must be free of debris in order to prevent damage to the vessel's bottom. It
should also extend beyond the outline of the vessel by at least twelve (12) inches in order to

accommodate anchoring. The units must be level and plumb in order to prevent liquid
distribution problems.

Grout or shim under hold-down flanges or lugs to prevent applying excessive stress to the
vessel when anchor bolts are tightened.

Attach sections together using gaskets and hardware provided. Take care that alignment
marks match {e.g. A-A) and that flange covers (if any) have been removed.

Connect drain line to the scrubber. Heat trace if necessary to protect from freezing.
Ensure that no flow obstructions which will disrupt operation exist.

Drain fittings must be isolated from each other. Use a plumber's P-trap or submerge the
end of each drain line. The depth of the trap (normally approximately 12 inches) will

0 & M Instructions 221-37



depend upon the shut-off static pressure of the fan. Either method will prevent air from
flowing in the drain line. Incorrect trapping can cause by-passing within the scrubber, or
they can interfere with proper drainage of the scrubber, If traps are used make certain they
are full prior to operating the scrubber. Failure to fill the traps will cause the scrubber to

hold up cleaning solution. Refer to Duall’s scrubber drawing for this particular project for
minimum P-trap depth,

11.  Connect spray washdown couplings to a fresh water supply that can deliver the required

flow and pressure at the spray nozzles as indicated on the fabrication drawing. Proper
washdown of the unit is critical to performance. Be sure to include valves, flow meters,
and pressure gauges as shown on the drawings. Heat trace if necessary to protect from
freezing. Use of hard water (more than 100 ppm by weight as calcium carbonate) during
washdown could cause the media to become fouled with mineral deposits. Problems can be
avoided with the installation of a water softener for the washdown water.
12, Connect tubing from pressure taps on the scrubber to the differential pressure gauges. The
low pressure line is that which is on the down stream side of the scrubber or scrubber
outlet. The high pressure line is that which is on the up stream side or scrubber inlet.
Support lines to prevent collapse which could result in misleading readings. With no air f

low, adjust each gauge to the zero mark. See instructions for the particular type of gauge
being supplied.

13.  Connect power lines for fan to a control panel or motor control center, Make sure that

motors are wired for the correct supply voltage. Provide ample motor protection and other
safety devices.

14.  Connect duct to the equipment. Anchor and support the duct in order to prevent damage

to the components. For duct made from PVC or other thermoplastic materials, follow
guidelines provided by the Sheet Metal and Air Conditioning Contractors' National

Association (SMACNA) in their publication entitled Thermoplastic Duct Construction
Manual,

15.  Connect power lines to the disconnect switch in the control

panel or motor control center.
On three-phase systems, check rotation. '

16.  Check system for leaks (both air and water) or other operating problems, and correct them. -

PRINCIPLE OF OPERATION

Aerosols are removed from the air stream by impaction with the elements of the scrubber media.
. Water is used periodically to flush the media to keep them clean. Proper flow and pressure of the

wash system are critical to system performance. A regular wash schedule must be established and
kept to prevent excessive fouling and system malfunction.
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Proper air velocity through the!unit is critical to performance of the Hexmaster/Retro-Hex.

Velocity is directly related to air flow rate. The unit must operate within + 5% of its r ir flow
in cubic feet per minute (CFM). Removal efficiency is dependent on particulate size and density as
well as the velocity of air through the scrubber. It increases with greater particle size and density.

Too low air velocity will reduce collection efficiency, while too high air velocity will cause re-

entrainment of droplets. It is the responsibility of the owner to have the airflow rate through the
unit verified by a professional Air Balancing firm immediately after start-up.

OPERATING LOG

Duall recommends that you maintain a record of operating data in order to facilitate

troubleshooting and to ensure that proper maintenance is done at regular intervals. This data should
be collected daily. A sample operating log follows this manual.
The Operator should record:

Air flow rate (velometer reading)

Air pressure drop

Washdown frequency

Washdown flow rate and/or nozzle pressure

Comments regarding operation or any changes in procedure
Date and time of these observations

OV R W=

PRE-STARTUP CHECKLIST

The tasks on this check list must be completed by the installer before scheduling start-up of
equipment. '

Packing and mist eliminator installed properly
Spray headers and spray nozzles installed
Washdown water piped to scrubber
Plumbing connections made and leak tested
Duct connections made and leak tested

Fan motor wired to correct voltage

Fan rotation correct

All fan accessories installed

Ductwork completely installed

All dampers operating properly

All existing equipment must be thoroughly cleaned and free of all chrome deposits, with

particular emphasis on all ducting down stream of Hexmaster (including fan and stack).
Verify that unit is properly trapped as previously described.

ol -iY- - N Vs e

—
L
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SYSEEM START-UP AND OPERATION

Fill all P-traps in the scrubber system with water to prevent air by-passing the unit and to
allow proper drainage during operation. This is done by breaking the union and pouring
about a pint of water into the line. Traps must be maintained full during operation at all
times.

2,

Open dampers in the exhaust system and start the fan. Check to ensure that it is running

properly. Adjust dampers to produce the desired flow rate. A velometer (pitot tube with

Magnehelic differential pressure gauge) indicates flow rate according to the formula:
Flow Rate (CFM) = Velocity (FPM) * Duct Area (SQFT)

Do not operate the unit unless air flow is £ 5% of design.

SYSTEM SHUT DOWN
1. Turn off fan.

2. Washdown all media stages with clean water for 5 to 10 minutes.

Drain the traps when the weather is freezing and/or downtime is expected to be long.

MAINTAINING EQUIPMENT

Except for components that need periodic lubrication, preventative maintenance is not required for

- the scrubber system. Daily inspection of the system is encouraged in order that corrective
maintenance, as outlined below, is not postponed.

Liquid Distributor

Spray nozzles should be inspected after the first week of operation and monthly thereafter. The
spray pattern should be uniform and cover a full 360° arc in order to prevent problems related to
poor liquid distribution. Also inspect nozzles for accumulation of scale or slime.

To correct a defective spray pattern, stop flow to the unit, remove the header and clean each
. affected nozzle. Depending on the condition of the nozzle, chemical or mechanical cleaning may be
necessary. Replace the header and resume operation, making sure that the defects are corrected.
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Mist Eliminatorg
| .
The media in these scrubbers requires only intermittent washdown. Doors are provided to allow

visual inspection of the elements. Inspect the final mist eliminator each month for accumulation of
chrome sludge. Do not wash down the final mist eliminator when the exhaust fan is running.

During normal washdown of the first two stages, the spray is operated for one minute every eight
(8) hours. The procedure requires approximately 1/4 gpm per square foot of pad area and does not

require that the fan be off. Every application is different and may require an adjustment to the
wash down rate and frequency. - :

Use of hard water (more than 100 ppm by weight as calcium carbonate) during washdown could
cause the media to become fouled with mineral deposits. Problems can be avoided with regular
cleaning as described below, or by installation of a water softener for the wash down water. .

The quality of plant air can become an issue with pad fouling. Particulate matter and other
compounds in the plant can be drawn into the scrubber and foul the pad. '

Elements on which chrome sludge has accumulated require more intensive cleaning than normal
washdown provides. An indication of this is when pressure drop exceeds that which existed on the

clean unit by 1/2" w.g., or when visua! inspection indicates that cleaning is necessary. Follow
procedures outlined below, : '

Drain Traps

Since flow rate through the P-trap is usually very low, it may be necessary to disassemble and clean
it to prevent its becoming plugged with sludge. The unit must be shut down before attempting to
clean the trap. Since the trap will contain chromic acid deposits, care must be taken to prevent

injury and to ensure proper disposal of the contents. Refill the trap with water when placing it back
in service. :

Exhaust Fans

Pericdically check for excessive vibrations and excessive bearing temperature. Periodic lubrication
of bearings is required. -Inspect drive belts for proper tension and for wear. Maintenance

instructions are included elsewhere in this manual.
CLEANING MIST ELIMINATORS

Mist eliminators are manufactured with a variety of media elements. Random-dumped packing, and
mesh pads are both used.
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Normal washdown procedure is as follows for three stage Hexmaster unit;

A

| !
Take static pressure readings across all three differential gauges at initial start-up to
determine drop across each stage when clean. Record reading by each differential gauge.

Stage one (1), two (2) and three (3) to be washed down when static pressure reading is

1/2" above clean reading. Wash down for 1 to 2 minutes. * Fan can remain running during
washdown of stage one (1) and two (2). Immediately after washdown, static pressure will
actually increase due to some of the washdown water remaining in the elimirator. Take

reading of the differential gauge one (1) hour after washdown to get a true reading,
Reading should be close to that of the clean readmg

Fan must be turned off while washing stage three. Allow minimum period of one (1) hour
to pass before starting up the fan to insure that the eliminator is totally drained.

If the normal washdown procedure does not adequately lower the pressure drop, the media

elements must be removed in order to prowde adequate washing and drying. The procedure for
cleaning is as follows:

1.

2.

110797 3

Turn fan off.

‘Prepare cleaning solution as outlined below. Temperature of this solution should not

exceed 100°F.

Open access doors and remove the mist eliminator media, placing the elements into a
cleaning tank.

Flood the tank with cleaning solution and let stand for 3 to 4 hours, although 8 to 10 hours
is preferred for best efficiency. During this time, maintain concentration in the solution by
adding chemical as needed. Agitation of the solution is helpful.

Mesh pads should be cleaned by soaking to ensure that all layers of the pad are exposed to

the cleaning solution. Flexing the pad and/or alternately dipping and withdrawing it from
the solution is effective in loosening scale.

If plugging affects only the surface layers of a pad, it is possible to use high-pressure (up to

250 psig) and high-volume washing to mechanically remove material. Wash only from the
front side of the pad.

When the elements are clean, drain the tank and refill with fresh water in order to rinse the
material. Repeat with fresh water.

Drain the tank and allow the media elements to drain completely. The mist eliminator must
be dry before it is placed back into service.
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8.

9.

Proceed with normal start-up of the unit,!

Check the outlet stack. Some misting may occur for a short period of time, Ifit lasts for
more than fifteen or twenty minutes, turn the unit off and contact the factory.

If this washdown procedure does not adequately lower the pressure drop, the media elements must
be removed in order to provide adequate washing and drying. Duall Division recommends

purchasing a spare pad/cartridge assembly to eliminate down time associated with pad removal to
clean.

The procedure for cleaning is as follows:

1.

2.

Turn fan and pump motors off. Drain liquid from the vessel sump area.

Open access doors and remove the mist eliminator media. This will require removing the mesh
pad from the PVC cartridge if your unit is not equipped with an “easy open” cartridge. Unless

you have an “easy open™ cartridge, do not proceed unless an experienced PVC welder is
available, : '

. If plugging affects only the surface layers of the pad, it is possiblé to use high-pressure (up to

250 psig) and high-volume washing to mechanically remove material. Wash only from the front
side of the pad. .

Particulate material that is not soluble in water or cleaning solution must be removed from the

mesh pad by mechanical means. This usually means hitting the pad with high-pressure (up to .
250 psig) water from a hose. '

Since a directed stream of liquid will not penetrate a composite pad to any great extent, it may
be necessary to separate the layers and to treat each layer individually. The layers are tied
together and to a support grid at a number of places. The stitches must be cut in order to
separate layers of the pad. To facilitate re-installation, do not cut the stitches along any one
edge of the pad. They layers can then be opened like the leaves of a book to allow cleaning,

During handling, care must be taken to avoid damage to exposed edges of the pad. Loss of
fibers may necessitate having to repair the pad.

After cleaning, the pad should be tied to the support grid on 6 inch centers. Use monofilament

Kynar thread and a long plastic needle supplied with the pad. Duall can supply these. Make
knots in accordance with the attached sketches.

Do not compress the pad when it is being tied. This could result in higher localized pressure
drop with subsequent flooding or mal-distribution of air.
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When the elements are clean, allow the mesh pad to drain for a minimum of 8 hours.
1

Place the mesh pad cartridge in the vessel. The unit is ready for normal start-up.

Check the outlet stack while the unit is in operation. Some misting may occur for a short

period of time. If it lasts for more than fifteen or twenty minutes, turn unit off and contact the
factory.

PREPARATION OF CLEANING SOLUTIONS

Prepare a volume of cleaning solution to fill the recycle tank or a cleamng tank to its normal liquid
level. The temperature of th:s solution should not exceed 100°F.

Dllute acid will remove scale or sludge caused by elements that form insoluble carbonates, sulfates,
or hydroxides. Where cyanides or sulfides may be present, be sure that dissolution of the scale will
not cause hydrogen cyanide or hydrogen sulfide to be released.

A 2% solution of sulfamic acid (HSO;NH;) in water is prepared by dissolving 18 pounds of
dry sulfamic acid per 100 gallons of solution.

Hydrochloric (muriatic) acid is prepared by adding 2 gallons of 30% acid per 100 gallons of
solution that is required.

A chlorine solution will remove deposits caused by growth of microorganisms (slime). Chlorine
gas may be released if the pH of this solution is not kept above 8-9 units.

A 2% solution of hypachlorite is prepared by adding 13 gallons of 15% commercial
solution per 100 gallons of water.

Other cases than those mentioned above will require individual analysis. It will be necessary to

select a cleaning agent that is compatible with the materials of constructlon that is effective for the
particular foulant, and that is safe to use.

The chemicals being added to the cleaning solution may (especially in their concentrated form)
irritate or burn skin, eyes, and mucous membranes, and may stain or destroy clothing. A Material

Safety Data Sheet (MSDS) for each chemical should be obtained from your supplier. Observe
- recommended handling practices. In general:

Wear safety glasses or goggles, gloves, and protective clothing when working with
the chemicals or equipment which contains or transports them.

Do not add water to concentrated chemical solutions, Dilution is accomplished by
adding the chemical to water. Since a great deal of heat may be released by this
action, take care to control the rate of addition to allow the heat to dissipate.

110797 10 O & M Instructions 221-37



Do not add acids to solutions of hypochlo

rite. Chlorine vapors may be released. Use
caustic to maintain solution pH. ' - '

Do not mix strong acids with strong alkali. Heat of reaction could cause the solution to
boil. | '

Do not mix strong oxidizing agents with organic chemicals. Explosive reactions may result.

When disposing of chemicals, treat them as hazardous wastes.

TROUBLESHOOTING

This guide should help you to resolve problems which operators may have if various parts of the

system fail or are not maintained. Problems with auxiliary equipment should be resolved by
consulting manuals for the particular component.

1.

110797 11

Low Removal Efficiency

If the scrubber is not removing contaminants in accordance with the design basis, you
should check for: : : _

a.  By-passing - look for tears in the mesh pads or signs of bleeding through. Repair as

necessary.

Particulate too small - take steps to encourage droplet growth and decrease droplet

attrition, or replace pad with one having greater removal efficiency for smaller
droplets.

Sludge Accumulation

Sludge accumulation is to be expected. Periodic cleaning is necessary to prevent its
becoming excessive. Sludge accumulation may be excessive because:

a.  Insufficient washdown frequency - clean affected items and increase cleaning

frequency to prevent excessive accumulation of sludge.

Insufficient liquid flow rate - clean affected items and check that the water source
can deliver adequate pressure and volume.

Low Air Flow Rate

If the air flow rate deviates from design flow by more than 5 percent, you should check for:
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Fan speed too low - due to loose belt, wrong size dnve sheaves, motor faults.
Correct drive problem.

System pressure too high - due to obstruction such as closed damper, fouled
packing or pads, or foreign object in air pathway. System changes such as
additional duct or equipment can increase static pressure losses. Remove
obstruction or change fan to accept higher load.

4.  High Differential Pressureff'looding _

Excessive pressure loss through the packing or flooding of the packing with liquid are
indicative of problems that must be corrected. You should check for:

a.  Fouled packing or pads - due to accumulation of scale, sludge, or other material on

the packing. Requires chemica! or mechanical cleaning.

High air flow rate - due to improper sizing or control of the exhaust fan. Adjust to
design rate.

TECHNICAL SUPPORT

In case of problems or questions concerning operation of this equipment, contact us at;

Met-Pro Corporation

Duall Division

1550 Industrial Drive

Owosso, Michigan 48867
517-725-8184 / fax 517-725-8188

HuHubdnu#é
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HEXMASTER OPERATING LOG

Wash Down * Pressure Drop i Air Flow
Date Time __Rate Stage #1 Stage #2 Stage #3 Rate Comments 1! nitials

* The total pressure drop across the unit must be within plus or minus 1” w.c. from tﬁat recorded during the performance test to be in compliance with
federal regulations. :
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PLASTIC JAEGER TRI-PACKS'

High performance column packing

FEATURES BENEFITS

Plastic Jaeger Tri-Packs® is a hollow, » Highest mass and/or heat transfer
spherical-shaped packing made of rate

injection molded plastic in three

sizes: 17, 2" and 3%" diameter. Its « Extremely low pressure drop

symmetrical geometry made from a . ) .
unigue network of ribs, struts and drip ¢ Free of plugging, fouling, nesting

rods yields unprecedented perform- and wall channeling

ance. It has high void space, greater

than packings of comparable size, » Highestflooding point and lowest
and achieves superior pressure drop wetting point

values, up to 90% reduction, as com- ' o
pared to other products. The packing = Even gas and liquid distribution
has a high ACTIVE surface area, ex- .
posingallofitssurfaceareatobefully o Nointerlocking or meshing
wetted during column.operation. The

performance capabilities of plastic » Used as a mist eliminater
Jaeger Tri-Packs® have resulted in

significant savings in hundreds of
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PLASTIC JAEGER TRI-PACKS

SPECIFICATIONS

Materials. Nine standard, injection moldable
plastics are available:

Polyprogylene (FF)

Kynar® (PVDF)
Folyethylene (F Halar® (ECTFE)
Polypropyleng TopEx (LCHA)

Glass-Filled (PP-G} Telzel® (ETFE)
Noryl®* (PPO} Taflon® (PFA)

Others are availahle on request

Sizes. Plastic Jaeger Tri-Packs® packings
are made in three sizes:

No. ... 1" Nominal

. ! W inal
(No. 1... 2" Nominal

: 32" Nominal

No. 2.

PHYSICAL PROPERTIES MASS TRANSFER DATA
e L Absorption G L Temp. HTUY - Inches
Size (in.) ! 1 2 4 System toher) | gomerdy | R | 20&3%"| 1T
Geometric . 0
Surface Area 85 70 48 ng HCI Hzo 1792 2048 77 106 7
(fr2/fta) HCI-NaOH 1567 2048 68 8.8 CR
Packing Chy-NaCH 1229 2202 122 145 8.9
Factor 28 25. 16 12 .
(/1) NO,-Na,S+NaOH 717 1127 68 a02 | 320
vord NHa-H, SO, 492 1024 68 80 | 4.1
SE’;‘)’E s | %2 93 85 NHg-H,0 512 1024 68 g4 | 56
NH3-H,0 512 4096 €8 5.4 36
?{g}%’;‘; 62 | 58 | 42 | 33 $0,-NaOH 1946 4098 140 120 | 81
HF-H,0 1844 ag72 77 6.9 46
GHyCOCHg-H,0 1700 880 68 152 |102
JAEGER TRI‘PACKS® Is a Trademark of JAEGER [ H2S-NaOH 1229 1331 88 194 [130
PRODUCTS, INC. U.S. Paten! No. 4,203,935, Canadian
Patent No. 1,150,621. Tri-Packs have the Trademark Voo b E‘ , L \ Temp. | HTU- Inch;af
“HACKETTEN" in Germany. Further Patents pending. Stripping (b/he-ft?) | (b/hrf?) § CH 2 _
. TCE(ppm}-HaO 479 12264 77 26.9 21.5
Other Trademarks herein:
TCE(ppm/petl-H0 6390 12494 80 a76 301
Noryl® ... General Electric Company
Kynar®...Pennwalt Corporation BTX(ppb)-H,C 722 4998 70 33.2 |[314
Halar® ... Allied Chemical Co.

Tefzel!®...El DuPont de Nemours & Co,, Inc.
Teflon®...El. DuPont de Nemours & Co, Inc.

Superior performance by desiga

JAEGER PRODUCTS, INC.

JAEGER PRODUCTS, INC,
1611 Peach Leal

Houston, Texas 77039

(713) 449-9500 Fax: (713} 449-9400

Tali Eraa ANVLETA A4S
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Wide Range of Flows and Angles

DESIGN FEATURES SPRAY CHARACTERISTICS

« The original spiral nozzie _ + Wide range of flow rates and spray

» High energy elliciency angles

« One piece/no internal parts « Fine atomization

- Clog-resistant performance Spray patterns: Full and Hollew Cone

« High discharge velocity Spray angles: 507 to 180°

« Male connection standard; female Flow rates: .7 to 3320 gpm
connection available by special order (Higher flow rates available)

60°, 90°, 120° Metal

r
L
; |
Full Cone 60" (NN} Full Cone 90" {FCN) Full Cone 150170 .80 . 120
TF Full Cone Flow Rates and Dimensions
Fuill Cone, 80° (NN). 30° (FCN or FFCN), 120° (FC or FFC}, 150° and 1707 Spray Angles. 1.8" lo 4" Pipe Sizes
Hgr 2% spaegtcn Aparax, lin) Wiiozd

racam ‘or Metal S o
Male Available . GALLONS PER MINUTE @ PSI ecam g Matal Caly Fres

Pipe Nozzle  Spray Angles K 5 10 20 30 10 50 60 80 100 200
_Slze Number 60°90°120°150°170" Faclor PS| PRSI P3I  PSI Psl PSI  P3I PSI PSI

O ginifer 60 €0
ac¢ Cnf Pass. Ma213alOnly” 129

SRV S L F PSI_PSI Da Da. A B T MetalPlas
i TFE 80 80 120° ' 0.22) | 570 089 121 140 157 1m igs 22 313 443 | 009 049 i
Yl oreg e ot iamx 130 184 225 260 231 243 188 4 S5at_ 822 | a3 gi3! 99038 1100 020
TF§ 60 90 120 . 0221 170 099 121 1.40 157 170 138 22t 3 443 909 289
14 . TF8 A0 90 120 Fouan 130 184 225 ZEQ 231 318 348 411 53t 822 013 D1d Q8B 05 123 020
TFIO 6O 30 120 0532 200 283 346 400 117 430 535 632 B3 125 015 013
TF6 (507 i0.22t | 070 089 1.2+ 140 157 171 138 220 313 443 § 009 009 i
TFE (60" d.an 130 rgs 235 260 231 218 388 411 53 822 ] 0N 013; ;
i TF10 160" | 0.832 200 281 145 400 447 490 586 632 B34 126 § 018 013! :
S____ 18 ¢ TF12 }60° 30" 120 150 170" 0.943 300 424 520 B0 67 735 849 349 134 130 | 013 ut:liﬂﬁ 0G9 238 161 035
E{g B I TF14 (60" 50 12Q°%50 170, 1.28 498 573 T.Q! a1 9.06 ga2 15 128 18.1 256 | 022 013£ ;
L0 4 i TFig 60’ sa 12618017 188 536 750 913 106 1.9 132 150 13 237 235 (025 03! ‘
‘BE | vr2o isosoizoisoriol 261 | azs 117 ia3 1e5 1a: 202 23 61 3 S22 50d 013 ;
N~ -] TFZ4 60 90 IZO 150 170 386, B32 121 170 203 24 269 293 34t Jan 339 782 .08 03
: : : 285 326 300 0%
§5 51 90 vaqsO)0 S22 117 '35 233 3830 %9 03 W57 53 713 wa ow gig 2% 9% AW A
T va | TRIZ g0 c0r120'50'1707 B84 | 148 210 297 364 420 470 514 St 668 939 123 § 050 049]275 113 350{ 550 038
._ :‘:‘; ED 1 TF-W FO ‘BE IZG 150 I.D Wa EJT 335 -I J 242 670 749 821 9-15 106 130 212 0 a3 025 163 138 438 B50 250
g "i- - TF48 60 90 120150 170 150 338 475 672 823 950 106 106 8 150 212 0 ©T5 035
-;':%g_t_;_ TF58 iso'go'lzoﬂso'-s?uﬂi 204 | 456 845 912 112 1M 144 153 182 204 280 408 ] 083 01 538
e 112) TFE4 1607 50°120°150°170% 267 | §97 845 120 146 163 189 207 209 267 378 534 | 100 031,438 20 538,220 425
UG | TR72 [e0v som120m150'1707 304 | B79 960 136 166 192 215 235 272 304 429 607 § 113 u:ll 583
'11 "8 2 188 90 120 150 170 da3 ;990 144 193 242 280 ] 141 356 443 525 885 138 Q44 557 250 683 350 BE0
TF9§' 90 120150 170° S58 ' 125 17?250 3C6 354 395 4331 SCO §59  FHM 1120 350 044 588 250 7RO 540 9%
g | TRm2% o eotrae ; 81.0 | 181 256 Js2 443 S12  S72 6 T4 B0 W16 16204 175 0551553 150 14 200
R BRLALL S w07 | 209 33 4B ses 679 759 a3 960 1070 150 2150} 200 056 ;

4 TFI60" 90120 155'5 s 525 42 909 msu 1170 1290 480 G50 250 30 250 953 101 450 189 270
Ffaw H‘GIEIGPMI =K .PS!

‘Dimensions are for bar slack. cast sizes may vary. Three turn nazzles

Standard Materials: Brass. 316 Slainless Steel. PVC(Ponpropylene nd Terlon®{-Pon. tiat available for TP 8TFA) Saa i-aan 2152 7 int doempata it
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S_taﬁda'rd Magnehelic® Pressure Gage ﬁ_éls alarge, "ga_sy-t:i}rea' ) 47 dial.

Select the Dwyer Magnehelic® gage for high aceuracy — guaranteed
within 27 of full scale —and for the wide choice of 31 ranges avail-
able to suit your needs precisely, Using Dwyer's simple, frictionless
Magnehelic® movement, it quickly indicates low air or non-corro-
sive gas pressures — either positive, negative (vacuum) or differen-
tial. The design resists shock, vibration and over-pressures, No

manometer fluid to evaporate, freeze or cause toxie or leveling prob-
lems, It's inexpensive, too.

Widely used o measure fan and blower pressures, filter resistance,
air velocity, furnace draft, pressure drop across orifice plates, liquid
levels with bubbler systems and pressures in fluid amplifier or Auidic
systems. It alse checks gas-air ratio controls and automatic valves,
and monitors blood and respiratory pressures in medical care

equipment. e

Mounting. A single case
size is used for most ranges
of Magrenelic gages. They
can be {lush or surface
mounted with standard
hardware supplisd, With the
optional A-610 Pipe Mounting Kit they may be conveniently installed on hori-
zontal ¢r vertical 1%4"-2" pipe, Aithough calibrated for vertical pesition, many ranges
above 1 inch may be used at any angle by simply re-zeroing. However, for maximum

Flush...Surface...¢r Pige Mounted

accuracy, they must be calibrated in the sama position in which they are used. These

iharacteristiu make Magnehelic gages ideal for both stationary and portable apptications.
47"
fittings

hole is required for flush panel mounting. Complete mounting and connecticn
plus instructions are furnished with each instrument.

Vent valves

In applications where pressure is corp:ruous and the Magnehelic
gage 15 connected by metal or plast:c tubing which cannat be
easily removed, we suggast using Dayer A-310A vent valves to

connect gage, Pressure can then be removed to theck or re-zarg
the gage.

HIGH AND MEDIUM PRESSURE MODELS

Installation is similar to standard gages a«Cept that a 4 /" hole is
neaded for flush mounting. The medium pressure construction is
rated for internal pressures up to 35 psig and the high pressure up
ta 80 psig. Available in all rarges. Becausa of Jarger case, will nat
fitin portable case. ‘Weight 11b., 10 0z. {Installatien of the A-321
safety relief valva an starcard Magrerz ic gagas afian pravides

gdequate protection agairstinfrequent Tvarpressirs.: se2 Bullstin
-1013.

S im0 lgg
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Dimensions, Standard Series Qﬂﬂﬂ'Mé.gn'e'heI'i'cf?"P'r'eé'suré' Gages.”
{Slightly different o__n_r_nedi

um and high pressure maodels) =

I*T 3%, L UERA oo,
PHYSICAL DATA _
Ambient temperature range: 20° to 140°F.*
Rated total pressura: —20" Hg. to 15 psig.*

Connections: ¥a" NPT high and low pressure taps,
duplicated — one pair side and one pair on back,

Housing: Die cast aluminum. Case and aluminum
parts Iridite-dipped to withstand 168 hour salt spray
test. Exterior finish is baked dark gray hammerloid.

Standard ranges: See facing page.

Accuracy: Plus or minus 2% of full scale (3% on -0
and 4% on -00 ranges}, throughout rangs at 70°F.

Standard accessories: Two ¥a* NPT plugs for duplicate pres-
sure taps, two ¥a" pipe thread to rubber tubing adaptars, and
three flush mounting adapters with screws. {Mounting ring

and snap ring retainer substituted for 3 adaptersin MP & HP
gage accessories,)

Weight: 1 Ib. 2 oz.

“Low temperature models available as special option.

*For applications with high cycle rate within Zage total pres.
sure rating, neat higher rating s racommended. See
Medium and High pressure options at lower left.

OPTIONS AND ACCESSORIES

Transparent overlays

Furnished in red and green to high-
light and emphasize critical prassyres.

Adjustable signa! flag

Integral with plastic gage cover; has
extarral reset scraw, Available for all
ranges (not high pressure]. Can be or-
dered with gage ar separately.

Portable units

Combine carrying case with any Mag.
nehelic gage of standard range (not
nigh pressure), Includes 9 i, of ¥,” 1.0,
rubber tubing, stand-hang bracket, ang
terminal tube with holder.

Air filter gage accessory package

Adapts any standard Magnehelic for
use as an air filter gage. Includes aju-
minum surface-maunting brackat with

scraws, twa 5 ft. lengths of i atumi-
[ {:\"‘\.‘\“’“ num tubing, two static pressure lips
o / . and two molded plastic vent valves,
W IF, L intagral compression litlings on both
S tips and valves.




Qualty deslgn and construction features

[_ SIIR M e

" provides flange for flush mount- 4 G R i

-panel.

"0" ring seal for cover assures pressufe’ integ-
rity of case. '

Die cast aluminum case is precision made.
Iridite.dipped to withstand 168 hour salt spray
test. Exterior finished in baked dark gray
hammerioid. One case size used for all stand-
ard pressure ranges, and for both surface and
flush mounting.

Clear plastic face is highly resistant to /
breakage. Provides undistorted viewing ]
of pointer and scale.

Precision litho-printed scale is accurate
and easy to read,

Silicone rubber diaphragm with integrally
molded “0" ring is supported by front and
rear plates. It is locked and sealed in position
vith a sealing plate and retaining ring. Dia-
phragm meotion is restricted to prevent dam-
age due to overpressures,

Red tipped pointer of heat treated alumi-
num tubing is easy to see. It is rigidly
mounted on helix shaft.

:gi‘:::: Eﬁﬁr‘;w ﬁ?t?\%dr %ger;ag: vent Calibrated range spring is a flat leaf of Swed-
ish spring steel in temperature compensated
design. Small amplitude of motion assures
consistency and long life. It reacts to pres-
sure on diaphragm. Live length adjustable for
calibration. S

Sapphire bearings are shock-resistant
mounted; provide virtually friction-free
motion for helix. Motion damped with
high viscosity silicorie fluid.

"Wi_shhnn_e" assembly provides maunting for
Zero adjustment screw is conveniently helix, helix bearings and pointer shaft.
located in plastic cover, accessible with-
out removing cover. “0" ring seal pro-

vides pressure tightness.

Samarium cobalt magnet mounted at end of

range spring rotates helix without mechani-
cal linkages.

Helix is precision milled fram an alloy of high mag- Mounted in jeweled bearings, it turns freely to
. netic permeability, deburred and annealed in a align with magnetic field of magnet to transmit
(__ hydrogen atmosphere for best magnetic qualities. pressure indication to pointer,

SERIES 2000 M-AGNEHELlC’— MODELS AND RANGES

The models below will fulfill most requirements, Page 5 also shows examples
of special models built for OEM customers. For special scales furnished in
ounces per square inch, inches of mercury, metric units, etc., contact the factory.

Lo b Range | s

“Model | Inches .- Model

Number | of Water | - Humber .-

2000001 0-:25 | . 12571 1300:72000 | 2000-156M | ,0153]

20000t | 0-.50 1 50«1 - '500-72800 | 2000-20CM - 0200 2=
. +.500-74000 - i

20" T
: "‘Hu'mh;[
2201”"':-.. 201

7| 2200 7] 502

2000-250CH |0
200050004 | 5

+r

1
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Lo 0 D I N0, bk et 113 ST e S

50 = - ='|-;—E‘451-':-.v. .-.-..‘s.-;-‘ﬂit
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0% E AT | ot vertical scale’ic
2.0, oS A
- XX N A
oA ELL
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W, e Yoo ke AT . &Y
;Suggested Spacifications ¥ aEmmsiilk N
AR diftarental Broziie Toge 107 Medsurig s
shalf be the diaphragm-actuated disl fypi $ %" “:Specily R T
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Aagnehelic® Gage
:XPLODED VIEW
Series 2000

1, Case

2. Covaer with 2ero adjust assy.

. “Oring seal

. Bezal

. Diaphragm sealing plate

. Retaining ring

R Ranga Spring assembly
a. Clamp sol screw

Clamp

Mounling screws (2 raq'd)
Clamping shoe (2 req'd)
Clamp plate screw
Spacer {2 req'd)

. -Clamp plate

14. Range Spring with magnet

[=R- R A

e~pang

150. Wishbone Assembly -consists ol

Fronl jewel

Locking nut

Wishbone

Painter

Mounting screws (2 req’d)
Halix assembly {not shown)
Pivols (2 req'd} (not shown)
Aear jewal (not shown)

rea~panrop

230. Zero adjust assembly-consists of;

a. Fool screws with washers (2 req'd)

b. Adjust screw

c. Foot

d. Finger
260. Scale Assembly - consists of:

a. Mounting scraws (2 req'd}

b. Bumper pointer slop (2 raq'd)

¢. Scale
33p. Diaphragm Assembly -consists of:
{Arbor press needed to instail}
Linkage assy., complale
Front plala
Diaphragm
Rear plale {not shown)
Plate washar {not shown)
ounting Hardware Kit
. Adapter —pipe plug %" NPT to rubber tubing -
(2 req'd) :
Pipe plug %" NPT (2 raq'd)
Mounting lug (3 req’d)
Long scraw {3 raq'tg

(3req’d)

Zzeanoe

3J60.

pang @

Shorl screw

Ordering Instructions:

When corresponding with the factory regarding Magnehelic®gage problems, refer 1o the
call-out numbers in this view. Be sure to include model number, pressure range, and any
special options. Field repair is not recommended; conlact the. factory, for repair service

informartton.

Srarinht 100 Nusar Incinrmanic e

Printad in 11T A &m0 12-44n212-00

LA D ICanl i

Magnehelic® Differentia

(L RS ]

%" HOLE IN PANEL

FOR HIGH PRESS.
BACK CONNECTION
WHEM SURFACE
MOUNTED.

a 11

P

| Pressur~ Gage

SPECIFICATIONS

Dimensions: 4-3/47 dia. X 2-3/16" decp.

Weight: 11b. 2 oz.

Finish: Baked dark gray enamel.

Conncctions: 1/8 N.PT. high and low pressure
1aps, duplicated, one pair side and one pair
buck.

Accuracy: Plus or minus 2% of full scale, at 70°F
{Modcl 2000-0, 3%; 2000-00, 4%).

Pressure Rating: 15 PS1.

Ambient Temperature Range: 20°to 140°F

Standard gage accessories jnclude (wo 1/8” N.PT.
plugs for duplicate pressure taps, 1w 178" pipe
thread to rubber tubing adapters, and three flush
mounting adapters with screws.

LR

_ Caution: For use with air or compaltible gases only.

For rcpeated over-ranging or high cycle rates,
contact factory.

Hydrogen Gas Precautionary Note: The rectan-
gular rare earth magnet used in the standurd
gage may not be suitable for use with hydro-
gen gas since a toxic and explusive gas may
form. For hydrogen service, consult the [uc-
tory for an allemnale page construction.

HIGH PRESS. r—— 1" wf— V"
CONNECTION” !
W N.BT.
Y~ . r
m*
4% DIA

{3) ¥w" DIA, HOLES

LO PRESS. o
CONNECTION
W NRT

iN PANEL FOR SURFACE
MOUNTING ON 414" DIA. BOLT
CIRCLE. PARAGRAPH 3.




MAGNEHELIC' INSIALLAIIUN

1. Secicct a locawwn free from excessive
vibration and where the ambient temperature
will not exceed 140°F Also, avoid direct
sunlight which accelerates discoloration of
the clear plastic cover. Sensing lines may be
run any necessary distance. Long lubing
lengths will not affect accuracy but will
. increuse response time slightly. Do not restrict
lines. If pulsating pressures or vibration cause
excessive pointer oscillation, consult the fac-
tory for ways to pravide additional damping.

2. All standard Magnehelic gages are cali-
brated with the diaphragm vertical and
should be used in that position for maximum
accuracy. If gages are to be used in other than
vertical position, this should be specified on
the vrder. Many higher range gapes will per-
torm within tolcrance in other positions with
only rezeroing. Low runge Model 2000-00
and mietric equivalents must be used in the
vertical position only.

3. Surface Mounting

Locate mounting holes, 120° apart on a 4-1/8"
dia. circle. Use No. 6-32 machine screws of

appropriale length.

4. Flush Mounting

Provide a 4%s¢”"dia. opening in pancl. Inscrt
gage and secure in place with No. 6-32
machine screws of appropriate length, with
adaptors, Part No. 360c, firmly secured in
place. To mount gage on 1%"-2" pipe. order
aptional A-610 pipe mounting kit.

5. To zero the gage after

installation

Set the indicating pointer exactly on the zero
mark, using the external zero adjust screw on
the cover at the bottom. Note that the zero
check or adjustment can only be made with
the high and low pressure taps both open Lo
atmasphere.

Operation

Positive Pressure: Connect tubing from
source of pressure o either of the 1wo high
pressure ports. Plug the port not used. Vent
one or both low pressure ports to atmosphere.

Negative Pressure: Connect tubing from
source of vacuum or negative pressurc (o
either of the two low pressure ports. Plug the
port not used. Vent one or both high pressure
ports 1o atmosphere.

Differential Pressure: Connect tubing from
the greater of lwo pressure sources (0 either
high pressure port and the lower to either low
pressure port, Plug both unused ports.

When one side of gage is vented in a dirty,
dusty atmosphere, we suggest an A-33! Filter
Vent Plug be installed in the open port 1o keep
inside of gage clean.

a. For portable use or temporary installation,
use 1/8" pipe thread to rubber tubing adapter
and connect 1o source of pressure with rubber
or Tygon tubing.

b. For permanent installation, 1/4"0.D., or
larger, copper or aluminum tubing is rec-
ommended. See accessory bulletin S-101 for
fittings.

Maintenance: No lubrication or periodic
servicing is required. Keep case exterior
and cover clean, Occasionally disconnect
pressure lines to vent both sides of gage
1o atmosphere and re-zero. Optional vent
valves, (bulletin S-101), should be used
in permanent installations.

Calibration Check: Select a second
gage or manomeler of known accuracy
and in an appropriate range. Using short
lengths of rubber or vinyl tubing, connect
the high pressure side of the Magnehelic
gape und the test gage to two legs of a tee.
Very slowly apply pressure through the
third leg. Allow a few seconds for pres-
sure to equalize, fluid to drain, etc., and
compare readings. If accuracy unaccept-
‘able, gage may be returned to factory for
recalibration. To calibrate in the field, use
the following procedure.

Calibration:

- 1. With gage case, P/N |, held firmly,

loosen bezel, P/N 4 by turning counter-
clockwise. To avoid damage, a canvas
strap wrench or similar tool should be
used.

2. Lift out plastic cover and “O" ring.

3. Remaove scale screws and scale as-
sembly. Be careful not to damage
pointer.

4. The calibration is changed by moving
the clamp, P/N. 70-b. Loosen the
clamp screw(s) and move slightly to-
ward the helix if gage is reading high,
and away if reading low. Tighten clamp
screw and install scale assembly.

Place cover and O-ring in position.

Make sure the hex shaft on inside of

cover is properly engaged in zero ad-

just screw, P/N 230-b.

6. Secure cover in place by screwing
bezel down snug. Nole that the area
under the cover is pressurized in oper-
ation and therefore gage will leak if
not properly tightened,

tn

7. Zero gage and compare to lest instru-
ment. Make further adjustments as
necessary.

CILNE

Cofelt el
XIND|

LANA/4636050.5

Caution: If bezel bir  vhen installing,
Jubricate threads spari. _ , with light oil or
molybdenum disulphide compound,
Warning: Attempied field repair may void
your warranty. Recalibration or repair by the
user is nol recommended. For best results,
return gage to the factory. Ship prepaid to:
Dwyer Instruments, Inc.

Atin, Repair Dept.

55 Ward St
Wakarusa, IN 46573

Trouble Shooting Tips:

e Gage won't indicate or is sluggish.

1. Duplicate pressure port not plugged.

2. Diaphragm ruptured due to overpres-
sure.

" 3. Fittings or sensing lines blocked,

pinched, or leaking: ~

4. Cover loose or “Q" ring damaged, -
missing.

5. Pressure sensors, (static tips, Pitot
tube, etc.) improperly located.

6. Ambient temperature too low. For
operation below 20°F order gage with
low temperature, (LT) option.

» Pointer stuck-gage can't be zeroed.

1. Scale touching pointer.

2. Spring/magnet assembly shifted and
touching helix.

3. Metallic particles clinging to magnet
and interfering with helix movement.

4, Cover zero adjust shaft broken or nol
properly engaged in P/N 230-b ad-
jusling screw. ]

We generally recommend that gages

needing repair be returned to the factory.

Parts used in various sub-asscmblies vary

from one range of gage to another, and

use of incorrect components may cause

improper operation or failure. Gages re-

paired at the factory are carefully cali-

brated and tested to assure “like-new”

operation. After receipt and inspection,

we will be happy to quote repair costs be-

fore proceeding.

Consult factory for assistance on unusual

applications or conditions.

Use with air or compatible gases only.

4 ¥




BULLETIN 353H
BEARING FREE
SEALLESS
VERTICAL PUMPS

| FOR
. | CORROSIVE LIQUID

Mﬂ RO - PN P APPLICATIONS

Supearsedes Bulletin 353G

_FEATURES

'BEARING FREE AND
' SEALLESS.".
CORROSION AND ABRAS!ON
 RESISTANT. =
e CPVC TO 200°F (93”C)SERVICE
- (MOST MODELS). - - -
PVDF TO 280°F (137°C) SERVICE.
MOST MODELS RECOMMENDED
FOR ALL-ELECTROLESS NICKEL'
'AND COPPER SOLUTIONS. .
» CONTINUOUS DUTY SERVICE.
* 10 MODELS TO 132 GPM (500 LPM)
 PRESSURES TO 53 PSI. .
* COMPACT DESIGN - MOUNTS
INSIDE OR OUTSIDE OF TANK.:
'CAN RUN DRY WITHOUT F‘UMP
- DAMAGE. . ‘-
'SELF-PRIMING WHEN IMMEHSED
* MAINTENANCE FREE - ONLY ONE -
_MOVING PART.
NO METAL CONTACT WITH
SOLUTION.




Designed with no seals, no bearings

. Design

- ~nd no wearing parts. Features:

3 ‘ 1 @ Corrosion Resistant
. hey can even run dry! Drib Gover

Sethco's “ZDX" series pumps are specially designed for in-

@ Molor Designed for
tank or out-of-lank use. They're built for heavy duty pumping

Corrosion Resistance

of acid and alkaline solutions (pH 0-14) and other corrosive lig- @ Heavy Duty
uids at temperatures as high as 280°F (137°C). Fully portable, Mounting Parel
these compact pumps can easily be transferred 1o different © CPVC or Natural
working areas as nesded. ‘ : PVDF Sleave Covers

- Motor Shaft

‘ e Liquid Barrier -

No Leakage Up Column
. . & High Flow Twin

Patented, twin Impeller design for

Impeller Design

high volume circulation and ® One Piece Extended Motor

Shaft

kproof operation.

lea pro P CPVC CONSTRUCTION for acid and alkafine solu-
Sethco's “ZDX" series pumps Incorporate a unique opposing tions, abrasive fluids and other corrosive liquids up
twin-impeller design. - This special patented feature provides to 200°F (137°C) . Maximum temperature for ZDX-3
high volume circulation and eliminates leakage up the pump and 5 is 166°F (74°C)

column, No bearings or seals and rio wearing parts in the PVDF CONSTRUCTION: Natural PVDF for ultra
pump permit dry running without damage. Rugggd. corrosion pure applications, such as DI water and hydrofluoric
resistant CPVC or Natural PVDF construction eliminates any acid. Maximum temperature is 210°F (39°C).

metal contact preventing contamination or any reaction with :

corrosive liquids.
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IDX-1112C8 | CPVC 10 | 28 | 10 | 3 [200°F/93°C|1/20 115/230 50/60) 1 TEFC
ZDX-1/3CS | CPVC 18 ;1 88 1 18 | 5.5| 200°F/93°C | 1/5 115/230 50/60f 1 TEFC
ZKX-1/3 BS PVDF 18 ) 68 | 18 | 55| 210°Fra9°C | /5 115/230 50/60| 1 TEFC
ZDX-1/2BS | CPVC 44 | 166 | 22 | 6.7 200°F/93°C | 1/4 | 115/230 or 208-230/360-450 50/60| 1or3 | TEFC

ZKX-1/2 BS PVDF | 44 | 186 | 22 | 6.7 | 210°F/e9°C | 1/a 115/230 or 208-230/380-460 | 50/60| 1 or 3 | TEFC
TOX-IMAS CPVC 60 1227 | 28 | 8.5 200°F/9a°Cc [ 314

115/230 or 208-230/380-460 | 50/60| 10r3 | TEFC | 33 | 15 a9 | 17.7
LOX1BSE CPVC 76 | 288 [ 50 | 152 200°F/93°C [ 1 |t15230r 208-230/380-460| S0/60| 1or3 | TEFC | 48 [21.7| 55 | 25
ZDX-2CS  [CPVC/GFPY | 104 | 384 | 63 | 19.2 200°F/93°C | 2 208-230/380-460 80/60| 3 TEFC | 58 (263 | 65 | 28,5
ZDX-38 CPVC 110 | 116 | B4 | 25.6| 165°F74°C | 3 190/380-230/460 50/60| 3 TEFC | 80 (363 | B8 | 40
ZDX-5 CPVC 132 | 500 | 123 | 37.5 | 165°F/74°C | 5 190/380-230/460 50/60| 3 TEFC | 105|476 | 113 | 51.2

*Electric motors can be ordered wired with on-ol switch and heavy duty grounded line cord, A grounded plug is included with wired 115 Vot motors. A manual reset circuit breakar or internal tharmal
overload is Included with each wired single phase mator, Customar supplied external overoad protaction is required on 3 phass motors. Motors are wired for low voltage unless specified olharwise,
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- SETHCO “ZDX SERIES” BEARING FREE SEALLESS
. VERTICAL PUMPS

All Sethco “ZDX" pumps are designed and built for rugged
industrial service. They are fully field repairable should a
-~ nart become damaged.

EASILY MOUNTS TO TANK

By means of a convenient mounting panel, the pump can

be set in a self-priming position in-tank, or outside the
tank, as necessary. :

MOTORS

Sethco “ZDX" electric motors are all totally enclosed, fan
cooled U.L. Recognized, CSA approved and continuous
duty rated. The motors are protected by special corrosion
resistant paint. In addition, they have a corrosion resistant
drip cover. The motors are equipped with aver-sized,
double sealed ball-bearings, and have a solid one-piece
shaft to prevent impeller whip and assure long life.

All 1/4 Horsepower and larger motors are equipped with a
lip seal where the stainless steel shaft enters the motor,

This helps prevent vapors and liquid from entering the
motor.

ACCESSORIES

Sethco “ZDX" pumps can be equipped with Bottom
Strainer Assembly that can be used to draw Hiquid from
deep in the tank and recirculate it, or pump to another loca-
tion. For initial priming the liquid must cover the tower im-
peller. If the pump should lose its prime because it has
been stopped or the liquid tevel dropped below the pump
inlet, the liquid level must again rise to cover the impelter
before pumping can resume. ‘

Liquid Level Control

Pump Transfer Stations

Automatic liquid level controls are
available for any ZDX pump. These con-
trollers featurs two magnetic reed switches
and are prewlred to turn the pump on at
high Iavel and off at low lavel. Additional
switches may be added to contre! addi-
tional functions, such as turning on a se-
cond pump andf/or an alarm. Refer lo
Bulletin 961 for details.

Satheo ZDX pumps can be provided as part
of a complele pump slation. These
systems include an appropriately sized
pump, liquld level control, corrosion resis.
tant tank, tank cover, and Necessary fit-
tings and hargware. Sethco pump stations
are available In many standard, as wall as
custom sizes. See Bullatin 963 for details.

WARRANTY: One year warranty against defective parts and workmanship. See Form TC-01 for full warranty details. Always be
specific about your application in order that propaer materials may be furnished. Lat Sethco or an authorized distributor know: liquids
being handled, gallons, temperaturas and pH.

The standard warranty does nat apply when aquipment Is used contrary {0 factery recommendations.

Since the policy of Sethco is one of continual improvement, we reserve the right to change design or materials at any time, without
giving notice or creating any aobligation to previous ar future customers, - ‘

C
i
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PD-353-06

CPVC BEARING FREE
VERTICAL PUMP

MODELS: ZDX-1E
ZDX-2D

PARTS LIST

Apnil 1, 1998

MODEL: ZDX-1E, ZDX-2D

DPISASSEMBLY

1.
2.

Remave snap ring (8) and inlet covar (7) from body assembly (4).
Insert screwdriver into mator end shaft slot to hold shaft stationary
and unscrew impallar nut () standard RH thread.

Pull Impaller {5) off of motor shaft.

4. Remove bolts (2,11), body Assembly (4) and panal (12) from mator (1)
INSPECTION
1. Check all intemal and extemal threads for damage or
stripped thread. 12 5 3
2. Chack O-ring (10) for any wear and/or cracks, replace if necessary :
3. Chack impeller for cracks, abrasions and distortion, H
4. Check shaft for nun out and chemical attack.
BEASSEMBLY :
. 3 4
1. Secure body assembly {4) and panel (12) to motor (1) 11
with bolts (2, 11).
2. Slide impeller (5) over motor shaft,
3. Insert screwdrivar into slot end of motor shaft and thread impeller : 13
nut (9}, standard RH thread. 10 5A 5B
4. Chack bath O-rings (8) for waar andfar cracks, replaca if necessary. !
5. Pepacs inlet caver (7} and sacure 10 body assembly (4) with 9
snap ring (8). ot S
See revorse side for installation,
operating instructions and trouble shooling ! "‘"é
ALWAYS SPECIFY MODEL, SERIAL NUMBER, NAME, PART 8
NUMBER AND THIS DRAWING NUMBER WHEN ORDERING 7
ITEM NAME REQ'D MAT'L PART NUMBER
1 Motor, 1 HP, Wired, 115V, 50/60Hz, 1ph (ZDX-1E) 1 - 575P01232313D4A
1a Motor, 1 HP, Wired, 230V, 50/60Hz, 1ph (ZDX-1E) 1 - 576P01232313D4A
1b Motor, 1 HP, Unwired, 230/480V, 50/60Hz, 3ph (ZDX-1E) 1 - 574P01236333D4A
ic Motor, 1 HP, Wired 230V, 50/60Hz, 3ph {ZDX-1E) 1 - §75P01236333D4A
1d Motor, 1 HP, Wired, 450V, 50/60Hz, 3ph {ZDX-1E) 1 - 576P0123633304A
1a Motor, 2 HP, Unwired, 230/460V, 50/60Hz, 3ph {ZDX-2D) 1 - 574P02236333D4A
1f Motor, 2 HP, Wired, 230V, 50/60Hz, 3ph (ZDX-2D) 1 - 575P02236333D4A
19 Motor, 2 HP, Wirad 480V, 50/60Hz, 3ph {(ZDX-2D) 1 - 576P02236333D4A
2 Bolt, Shert 2or4 SS 304 790P0316104-680
3 Washer, /8" 4 88 304 $90P396807-680
4 Body Assembly 1 CPVC 060P301346-551
5A Impeller Asssmbly (ZDX-1E) 1 ceve 431P2019733-551
58 Impeller Agssembly (ZDX-2D) 1 CPVC 431P2019735-551
6 C-Ring 2 Viton 590P2248-830
7 Iniet Covar 1 CPVC 140P400294-551
B Snap Ring 1 CPVC 700P4003172-551
9 Impallar Nut 1 CPVC 120P03162-551
10 O-ring 1 Viton 590P2021-830
11 Bolt, Long 2 8S 304 790P0316204-680
12 Panal 1 Poly-Pro 380P4002852-580
13 Impeller Kay 1 SS 304 480P316103-680

CALL SETHCO OR A SETHCO DISTRIBUTOR FOR PRICES



PARTS LIST FOR SETHCO MODELS ZDX-1E & ZDX-2D VERTICAL PUMPS

PRE-IN N

Befom using your new Sethca pump, thera is some backgruundin!orrnation that will be of value toyou. All Sethco pumps are tasted for propar operation.
Be! wstalling your new Sethco pump, the following is recommendad:

L..amine that the merchandise checks against the packing slip for complatenass of order. If thana is a discre

immediataly—prefarably by phone and also confirm by mail.

that the system be Aushed of dirt and plastic chips.

TROUBLESHOOTING

NOQ DISCHAHGE Pump not primed
Speasd too low
System head oo high

INSUFFICIENT DISCHARGE

o

INSUFFICIENT PRESSURE

EXCESS POWER CONSUMFTION

Suetlon 1tft higher than 1hat for which
pump Is designed

Impefer or suction completely plugged
Wrong direction of rotation

Alr leak inthe suctien lina

Alr loaks in suction

Speed 100 low

Systam head higher than anticipaled
Insutficient NPSHA

impeller or suction panlally plugged
Impeller damaged

Suction opening not submerged snough
Wreng direciton of rotation

Speed too low

System head less than anticipated
Air or gas tn liquid

impeller damage

Impeller diameater too small

Wrong direcllon of rotation

Spaed too high
System head lower than raling, pumps
100 much Bquid
Specific gravity or viscosity of 1quid
pumped Is tco high
Meachanical defects:

Shaft bant

Rotating alements bind

pancy, plaése notify Sathco

Chack the pump for proper aperation. This checkaut cannot be as complete as an actual opsrational tast; howaver, the lollowing is suggestad:

Visually check the pump assembly for shipping damage. Also determins if any objacts are lodgad in the pump. Tum the shaft o detammine that itis
not bound, Damage to tha drive motor can result from an excassive load.

Examina mounting location for maintsnance accessibility. After the hose has been connected and balore the pump is instailed, it is recommeandad

® Your vertical pump is designed for mounting inside or outside the tank by means of the mounting panal.

& When pump is mounted outside the tank, the pump inlet should be kept as short as possible, with minimum rastrictions, for easy priming and proper

operation. Inlet piping should be at least as large as the pump inlet.

@ Whether tha pump is mounted inside our outside the tank, it must be positioned vertically sa that upper vant Qot is above the liquid lave! and the
wlleris below the liquid level. Proper mounting pravents siphoning and aids priming.

& e pump can be primed by filing the inlat or discharga, (Priming tee may be required.} Care should be exercised not to cverflow through upper

vant slots.

15

i

DISCHARGE FITTINGS

ITEM NAME MATERIAL REQ'D PART NUMBER
15  Elbow CPVC 2 270P102-551
16 OutklPipa  CPVC 1 593P10216-551
17 Clamp Stalnless Stee! 3 130P20-680

18 Hose Adapter CPVG 1 390P102102-551
19 Bracket, JCip StainiessSteal 1  050P102481-680
20 Stralner CPVC 1 B870P1044-551

# Relor to diraction arrow on motor or parts illustration for proper mtation befors running pump.

L
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‘TERMS AND CONDITIONS OF SALE

The terms. and conditions stated below and on the face of any
Met Pro Corp., Sethco Div. (referred 1o ‘below as Sethco)
quote or order form govern, and any order Is accepted subject
thareto. These terms and conditions supersede any terms and

conditions on buyer's quote or .order form or attachments "
thereto which are Inconsistant with tha provisions hereof. .

Prices: All prices and specifications are subjact to change

- without notice. Prices charged will be those In eltect at time of
shipment.

ORDERS: All arders are subject to acceptance by Sethco at its
home offica in Hauppauge, New York. All arrors, clarical or othar-
wise, are subject to correction. When 1total net billing for
material Is less than the minimum charge In eftect at the time of
shipment, invoicing will ba made at the minimum charge.
Acceptance ol all orders Is subject to credit approval.

Taxes: Sethco's prices do not Include sales, use or exclse
taxes. Consequently, In addition to the price quoted, the
amount of any present or future taxes based an sale, use,
manufacture or transportation shall either be pald by the buyaer

or the buyer shall provide Sethco with an acceptable examption

certificata.

TERMS: Terms of payment are net 30 days, F.O.B. Hauppauge,
New York, unless otherwise stated on the face of any quote or or-
der form. ‘

Shipments: Scheduled shipping dates are approximate. Title to
and risk of loss for the materiat shall pass to tha buyer upon
delivary thereof by Sethco to the carrler or delivery sarvice,

Cancellation—All orders upon acceptance by Sethco cannot be
cancelled without Sethco's wrilten consent, and then only upon

payment to Sethco of reasonable and proper cancellation
charges, '

Relurns: No goods may be returned unless autharization in
writing has been received from Sethco's home office. AMter
authorization is received, all goods must be returned, Ireight
prepaid, to our home office in Hauppauge, New York,

Warranty: Sethco warrants (unless otherwise written on the
face ol any quote or order form} that products of Sethco's
manufacture are free of delects in materlal or workmanshlp. Any
part, except as indicated below, proven to be defectiva within
one year fram date of shipment, after inspection by and to the
satisfaction of Sethco, will be repaired of replaced fres of
charge, F.0.8. Hauppauge, New York, on return of such claimed

defective part as outhned under “RetUrns” above, Excluded are

naw P80 pumps, motors and parts which are warranted for 90

days and new Carboy and Drum pumpa, motors and parts other .
than P80 , which are warranted for 180 days. A!sp excluded are
all used and/or reconditloned [tems and parts which carry no |
warranty, and all normal wearing parts such as, but not limjted

to, shafts, mechanical seals, bearing, gaskets, stc.

-terminate, 07 g T

!
! ‘ :
516-435-0654

0 » FAX: 714-991-B107 : B

I

IR AP I

. The liabliity of Sethco under this warranty. whetber the claim’ fa

based an contract or negligence, shall in no ‘case excead the
cost of repalring or replacing the parl as hersin’ providad, and !
upon expiration of the warranty period, all such llabilitles shall

V.

Sethco assumes no liabllity for equipment which ‘has been
tampered with or altered in any way, or for conseguential loss or
damage of any kind, and the buyer, by acceptance ‘of such
equipment, assumes all llability for the consequences
or misuse by the buyer, his employees, or others.

UNLESS THE BUYER HAS FURNISHED SETHCO WITH
COMPLETE INFORMATION REGARDING THE ‘INTENDED
APPLICATION AND SERVICE REQUIREMENTS OF THE ITEMS
ORDERED, SETHCO GUARANTEES ONLY THE IDENTITY OF

THE MATERIALS USED IN THE CONSTRUCTION OF THE
EQUIPMENT SHIPPED, S

Within the meaning of this warranty a defect In any part of the
equipment shall not operate 1o condemn the entire unit when
such part is capable of being renewed, repaired’ or replaced.
Sethco assumes no field expense for service or parts on equlp-
ment without written authority from Sethco. Sethco does not
warrant motors, gauges, electrical control equipment or other
products not manufactured by Sethco, such being subject to
warranties as may be given by théir respective manufacturers.

The foregoing warranty is made in lieu of all other warranties,
guarantees, obligations or liabilities, expressed or implied, by
Sethco or its representatives. All statutory or impiied
warranties, other than of title, are hereby sxpressly negated and
exciuded. All illustrations and provisions in specifications are
descriptive and are not intended as warranlies.

Since the policy of Sethco is one of continual Improve-
ment, we reserve the right to change design or materials at any
time, without giving notice or creating any abligation to previous
or future customers.

General: All goods manufactured by Sethco are produced under
terms and conditions of employment which satisfy all require-
ments of the United States Fair Labor Standards Act of 1938, as
amended. . Sl e

. } : L ST
Sethco certifies that to the best of its knowladga, infoermation
and belief, the prices quoted or charged do not exceed any
maximum price permitted under any _pre‘vai‘linﬂg or _app]lqaple

law, regulation or executive order, .

Sethco further certities that in accordance with Executive Order

11246, as amended and its fundamental policy it provides equal
employment opportunily to all qualified indi#lid_uals in terms of re-
cruitment and hiring practices, and assures that there shall be
absolutely no discrimination against any person on the grounds of
race, religion, color, national origin, age or sex.
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11.

12.

13.

14.

15,

16.
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SAFETY RULES

CONGRATULATIONS! You have just purchased a Sethco Pump, a quality industrial pro-
duct manufactured to exacting standards.

To insure prolonged life of your purchase, please take a few minutes to review the
operating instructions and become familiar with the pump.

Thank you for choosing a Sethco producl.' We look forward to serving your future re-
quirements for quality industrial corrosion resistant pumps and filter supplies.

KEEP BYSTANDERS AWAY . All visitors and unauthorized persons
should be kept a safe distance from work area.

WEAR APPROPRIATE PROTECTIVE APPAREL - Such as gloves, aprons,
footwear and faceshields, etc. when installing, operating or maintaining
the unit.

KEEP HANDS AND FINGERS FROM IMPELLER.

KEEP FACE AWAY - Don't look into hose, pump discharge, or suction.

AUXILIARY EQUIPMENT — Hoses must be suitable for the chemical to
be transferred. They must also be selected to safely contain the pressure
at the operating temperature. Clamps must not be attacked by any cor-
rosive environment or splashing.

DO NOT USE FOR any other application unless written permission is ob-
tained from the factory.

ALL CONNECTIONS — should be checked for secure and leakproof fit.
NEVER - Turn pump on unless valves are open.
When wiring motor, follow all electrical safety codes.

Always disconnect power source before performing any work on or near
the motor or its connected load. Lock it in the open position and tag it to
prevent unexpected application of power. Failure to do so could be fatal.

Be careful when touching exterior of a motor. It may be hot enough to be
painful or cause injury. With modern motors this condition is normal if

operated at rated load and voltage - modern motors are built to operate at
higher temperatures. :

Protect the power cable from sharp objects. Do not kink power cable and

never allow the cable to come in contact with oil, grease, hot surfaces, or
chemicals.

Do not handie the unit with wet hands or when standing in water as elec-
trical shock could occur. Disconnect main power before handling unit for
ANY REASON!

Isolate pump by closing suction and discharge valves prior to any
maintenance. Attach lockouts to valves to prevent accidental opening.

No piping or foundation strains on pump are permitted. Any strain will
cause misalignment and early failures.
INSTALLATION - OPERATION - MAINTENANCE of this equipment must

be performed by trained and qualified personnel. Unauthorized handling
of this equipment can be hazardous.
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=9 "o 3 _ ) 10403-2, COVER
” R -3, 4 RETAINING SCREWS
37 " (NOT SHOWN)
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7 10403-21, MICROSWITCH COMPLETE
10403-18, MICROSWITCH ERACKET o BT oeion TwTLS
10403-19, 2 SCREWS 10403-22, 2 SCREWS
.

-23, 2 NUTIS
-20, 2 SPLIT LOCKWASHERS -213|-: 2 SPLIT LOCKWASHERS
_ ' =25, 1 PLAIN WASHER

10403-4, O-RING
10403-26, 13" x 1" BUSHING

N |
SUPPLIED D
_\; \ F 10403-1, BODY COMPLETE WITH
: ' \ 9 NN E A) SEAL SHAFT
L. c B) DIAPHRAGM
s TN B C) " WASHER
2 & D) FEED THRU SHAFT
F 2 . E E) PIVOT PIN
'l B 4 i F) CAP (SONICALLY WELDED)
o | X oG A
10403-13, FILTER BOOT CLAMP RING
-14, 3 RETAINING SCREWS
10403-12, FILTER BOOT r - A
: 10403-15, FLOAT SHAFT
4—-%——
10403-16, FLOAT / -
TF FLOAT (10403-16) IS TO BE L//—\
REMOVED FROM ASSEMBLY, FLOAT 3 R
SHAFT (10403-15) MUST BE @
GRIPEED EY PLIERS OR IN A )
FROM SEAL SHAFT (A). SUPPLIED FITTING FOR 1/2“
FLEXIBLE CONDUIT

PARTS LIST—SPECIFICATIONS — INSTALLATION INSTRUCTIONS
MODEL L-30CR LIQUID LEVEL SWITCH DRG #10403

1548 17th 5T., SANTA MONICA, CALIFORNIA 90404
(213) 829.2310 NOVEMBER 198"




SPECIFICATIONS: | '
8 INSTALLATION DIMENSIONS:

@ LIQUID LEVEL CHANGE TO ACTIVATE SWITCH :
LU/E TO 1° RYTON® R4 1/4°
BUSHING 1-L/2°AJF HEX
\ WIDTH 1376 ® WORKING FLUID SPEC. GRAV.
. s} 0.9 min. o :
. B ) L -"L"-'ru.“_ . : b
1o ==1b o H ||, ® ELECTRICAL CABLE FITTING:
. L . - Each unit is supplied with a water and oil resistant
i i ‘l A ‘ strain relief cable fitting with a choice of seal as below:
L— IRERTY R rh“ LSV { GHOMMAET srza. CASLZIEB: s = CasLe W‘-
AA 300" i -
@WETTED SURFACES: _ B 375"
Ryton® R-4, Hastelloy"C, Viton® ' C 5007 BUNA N GROMMET
®ELECTRICAL SWITCH CHARACTERISTICS: F fpe-t;ia'l cover provided to accept %~
SPOT UL and CSA listed sl’;;;%l:lactconduxt, e.q. Sealflex. or
15 amp, % HP @ 125 or 250 VAC )
/2 amp, @ 125 VDC, /4 amp @ 250 VDC @ WEIGHT:
5amp @ 125 VAC (Tungsten lamp load) - 1/41b.
10,000,000 operations median. @®MODEL L-30CR

@FLOAT: Hollow Ryton® R4 :
@NOM. WORKING PRESSURE/TEMP.
TEMP. ('F) 200 max.
PRESSURE (PsT) 100 max,
© CORROSION RESISTANCE:

Determined by wetted surfaces listed above.

An extensive chemical corrosive llst is available on
request.

-/



MODEI. L-30CR LIQUID IEVEL SWITCH
: INSTALLATION AND QPFRATING INSTRUCTIONS
INSTALIATION:

The L-30CR liquid level switch is supplied with s 13" x

with 2 to 3 wraps of teflon tape, which must be intact or

‘rated)before assembly in tank. Care must be exercised when threading the bushing into

~ stic or metal fittings. Apply & minimum of 2 to g maximum of 3 wraps of teflon tape to
threads of bushing - this is especially important if unit

is to be used in metal fittings
where coarse METAL THRFADS could gall plastic if not lubri

cated, The plastic bushing CAN BE
CRACKED if the main body of the level switch is tightened into it FIRgST, Cracking will not
oceur if the bushing is PIRST tightened into the pipe or tank fitt

ing end THEN the L-30CR
body is tightened into the bushing.
Thus: - Step 1.

Rytoa R-l bushing threaded in place
renewed if bushing and switeh are

Teflon tape thread and tighten plastic bushing into Pipe or tank fitting.

Step 2. Teflon tape thread and tightea L-30CR switeh into ELASTIC bushing by
applying wrench to hexagon section. Repeat steps 1 and 2 until ARBOW
on body points to UPWARD and threads are leak tight. -

Plumbers'

tools such as pipe wrenches are not recommended. If possible use a "Ridgid" type
wrench where the smooth jaws closely fit the hexagon section

ELECTRICAL WIRING:
Step 1. Remove gland nut, grommet and switch cover,
Step 2. Strip outer Jjacket of electr

icel cord back approx. 1% inches.
lation from individual condu

Strip insu-
ctors back approx. i inch,

Step 3.

Slip on terminals are supplied with each switeh. Remove from'switeh terminals
and crimp on or solder to electrical leads.
Step 4. Feed electrical cable through gland out, grammet and switeh cover as shown,
i . 1" ]
| | |
- — . . ... =3
_J; —_______J/JL_ L
4
L
Step 5.

Apply slip on terminals to appropriate contacts of mieroswiteh,
Slide cover down cable and

Tasten to body of switch with L serews provided,
Slide grommet down cable uatil outer jacket is level with smell end of grommet
Per illustration p.2. )

Push grommet into tapered end of cover,

Hold cable jacket to Prevent rotation and thread gland nut fifmly on to cover.
FIG,]l Wiring schematic for power applied

FIG, 2: Wiring schematic for power appliel
to load when liquid level is less than to load when liquid level is greater than
set point (power to load interrupted when

set point (power to loed interrupted when
level decreases to below set point)
DECREAS | NG LIQUID LEVEL .|“CREASING LIQUID LEYEL

8CLOW sET POINT MOVES f-ABOVI SET POINT MOYES
I ACTUATOR IN DIRECTION LOAD ACTUATOR IN DIRECT jON

SHOWN

et

level increases to above set point)

' ' & ue
J4 0 tdwo 7
NO
: COM {wor}) . (wor}
s | con

MICRO awiTCH

L INE
LiINE MICAO BWiTCH
Micre switch actuation point may be monitored by an audible click or with an OHM meter befor:
connecting line power to the terminal strip or by wonitoring the voltage supplied to the loai
through the micro switeh. ~
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LIQUID LEVEL SWITCH MODELS NUMBER L-30 AND L-30CR

ALL THESE MODELS EMPLOY AN EXTERNAL SEAL SHAFT (A) A FLEXLBLE ELASTOMER

DIAPHRAGHM SEAL (B) AND AN INTERNAL FEED THRU SHAFT OR SWITCH ACTUATING -

ARH (D). ALL THREE ELEMENTS ARE ASSEMBLED AND LOCKED IN PLACE WITH

LOCTITE ADHESIVE. TO PREVENT RUETURE OF SEAL AND LEAKAGE INTO SWITCH

AREA, IT IS CRITICALLY IMPORTANT THAT TORQUE NOT BE APPLIED TO SEAL

SHAFT (A) FLOAT SHAFT (E) OR DRAC DISK ARM (E) DURING CIIANGE OF FLOAT

OR DRAG DISK.

1F FLOAT SHAFT OR DRAG DISK ARM (E) REQUIRE REPLACEMENT IT 1S HECESSARY

TO REMOVE FILTER BOOT (F). SEAL SHAFT (A) MUST THEN BE HELD FIRMLY IN

A VISE OR WITH PLIERS WIILE (E) IS UNTHREADED AND A NEW SIAFT IS ASSEM-
i BLED, ' '

.| FEEDTIRU SIIAFT OR
= SWIICH ACTUATING ARM(D)

.~ DIAPURAGH WASIER(C)
- DIAPIMAGM SEAL(B)

)

»
-

Ve

yd | N
FILTER BOQT(F) >

™~ FLOAT SHAFT OR
" DIAG DISK ARM(E)

CORPORATION

1948 174h 3T, SANTA MOKICA, CALIFORMIA §0404
(113} pa%.2310
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MEDIUM AND HIGH CAPACITY MODELS

SCALELENGTH CAPACITIES

127mm (57) 5 GPM to 200 GPM—Water
40 SCFM to 245 SCFM—AIr
|ACCURACY/REPEATABILITY METERING TUBE MATERIAL

see table paga 13 Machined Cast Acrylic

A real value in general purpose rotameters.

= Metering tubes are machined from American made solid
cast acrylic rod. {Cast material is the most durable of all
Acrylic resins.)

= Floats are rod guided.

m Scales are direct reading (GPM—Water or SCFM—Air).

= Special Scales are available.

B Meters have white screen printed backs for enhanced
readability.

= Fittings thread into metering tubes.

= Meters have O-ing seals.

m Connections are in line type, NPT,

@ Factory certified calibration is available.
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PRESSURE (PSIG)

CAUTION: Meters used in Air service are designed to operate at 14.7
psia. Air service meters used in pressure service must be shielded

using 3/8" polycarbonate to protect personne! and equipment in the
event of tube failure.

MATERIALS OF CONSTRUCTION

PART STANDARD OPTIONAL

Meter Tube Acrylic —

Fittings PVC* Brass, 31658 Aluminum
Float 316 Stainless Steel -

Guide Rod 316 Stainless Steel —

Float Stops Polysulfone —

O-rings EPR Viton®, Buna-N

*Not for air service

KING INSTRUMENT COMPANY « Phone {714) 841-3663 + Fax (714} 847-2062



l._l_lHIIIIIHlIIIIIIllIIIIIIIIIIIIIIHIIIIIIII.IIIII
/! | ;
GENERAL PURPOSE METERS ~ — pRi=ad
ORDER/CAPACITY INFORMATION A
Order Flow Flow Accuracyf Press. Drop | Connection Dimenslons
Number GPM-Water | SCFM-Air | Repeatability | ({InJW.C.) Slze A B ==\
()
0151 .5-5 2-20 10
8161 110 4-43 12 1" wdl
0171 1.5-15 6-62 3%/1% - 18 FNPT 2" | 10%° =
0181 2-21 —_ 22 . i=
0191 3-30.5 — 26 =
0201 4-40 S 32 1172" I "=
0 4=
0221 440 |15-165 18 o=
0231 6-80 |25-245 25 8=
0241 8-80 — | AW% 30 JE
0251 20'100 _ . 35 . FﬁPT 3Il 1 3‘/4'! 2 E‘;
0261 30-120 — 45 I
0271 45-160 — 6%/2% 60 =
0281 55-200 — 80
ORDERING PROCEDURE ORDER# L2056z 11 2 1 v
(Exact Sequence Must Be Followed) _ 1 2 3 4 5 6 7 8 9 10 11
Material: Order# T —r T’
1. Specify Meter Series 7205:
(Positions: 1-4)
2. Specily Flow Range! Order Number from table above:
{Position: 5-8)
3. Specify Fitling Material PVC (not for air service): 3
{Position: 9) Brass: 1
316 Stainless Steel: 2
Aluminum: 6
4. Specify O-Ring Material EPR: 1
(Position: 10) Buna-N: 2
Viton® 3
5. Specify Fluid To Be Metered GPM—Liquid: W |
(Position:; 11) SCFM—AIr: A |
Vilon® is a registered trademark of E. I. DuPont. 13
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INSTALLATION INSTRUCTIONS

You are about to install a fine piece of flaw measuririg eduipmem. To get
the most from it and your system take time to read the following informa
tion betore beginning work. '

f 'efully inspect the meter for damage that may have accurrad durilng

“snipping.

2. Make sure your pressure. temperature and other requirements are com-

patible with the mater. *

3. Select a suitable location for instzlation 1o prevent excess strass on the

meter which may result from:

a. Misaligned pipe. _

b. The weight of related plumbing. .

¢. “Water Hammer.”" which is most likely to occur when flow is sud-

denly stopped as with quick closing and solenoid operated valves.

{If necessary a surge chamber should be installed. This will also be

usetul in high pressure start-up situations. )
d. Thermal expansion of liquid in a stagnated or valve isolated syslem.

{1 necessary install valving which will allow the meter to be drained
when nofin use))

NOTE: In closed thermal transfer or cooling systems install the meter in
the cool side of the line to minimize meter expansion and can-

traction and possible related fluid leaks.

4. Handle the meter carefully during installation. Yse a leather. plastic or

fabric strap wrench on meters with round fittings.

a. Co not use pliers or wrenches to hold the metering tube.

b. 0Q NOT OVERTIGHTEN PLUMBING CONNECTION INTO FITTINGS.
Overtightening will cause fittings to fracture.

Use an appropriate amount of teflan tape on externat pipg threads

before making connections. Do not use paste or slick type Ihrgad

sealing products.

Do not expose the meter to salvents or salvent fumes leq.. VG
cement) '

c.

d.

. Install the meter vertically with the inlet part at the bottom.
. Meters used in gas service (other than at 14.7 psia) should be sufti-

ciently shielded to protect individuals and property from highly danger-
ous flying debris that would result from metr failura.

. Meters are neither explosion proof nor oxygen cleaned, so extra caution

should be used in explosive gas or oxygen service, Meters are not spe-
cifically recommendad for service other than waler ot air. The user
must datermine meter suitability for use with ather fluids.

8. Serious property damage and persanal injury or even loss of life could

accur as the result of a meter used in an unsuitable application.

K71, K72 SERIES FLOWMETERS

PRESSURE / TEMPERATURE GUIDELINES*

K74 SERIES GLASS TUBE FLOWMETERS

7830, 7330 SERIES FREE STANDING FLOWMETERS

ture of TPX is 185°F.

Acrylic Tube — PYC Fittings Standard Qptional Potysulfane Tube Polyamide Tube
Tube Diameter (PSIG / °F PVC Fittings - PVDF Fitlings Tube Size PYC Fittings PVC Fitlings
{Inches) (PSIG / °F) {PSIG / °F) {PSIG / °F) (PSIG /7 °F)
1% 150 /130 180 / 140 200 / 190 4,586 150 7 130 125 7 120
1% 150 / 130 8,9 125 7/ 130 125 /120
;o 5 138 K75 SERIES PANEL MOUNT FLOWMETERS *The maximum pressure suggested is at a temperature
) - o 7 1m = : of 70°F. The maximum temperature suggested is at 0 psi.
| 3 125 /130 Standal;!vc F?tm lic Block, 50 pressure and temperature maximums are inversely
. : ) gs :
NOTE: Meters made from TPX (Paly - propartionat.
methylpentena) are nat recom- {PSIG / °F)
mended for pressures abave 20 psig 100 /7 10Q
al 70°F. The heat deflection tempera-

PRESSURE/TEMPERATURE GUIDELINES 7810, 7820, 7310, 7320+ »
7810, 7310 SERIES STAINLESS CASE FLOWMETERS

Tube Si Polysulione Tube — Metal Fittings Polyamide Tube — Melal Fittings
(he Size Maximum Temperature Maximum Prassurs Maximum Temperature Maximum Prassura
4,56 200°F 225 PSIG 125°F 225 PSIG
3.9 200°F 160 PSIG 125°F 160 PSIG
7820, 7320 SERLES FRAME CONSTRUCTION FLOWMETERS
Polysulfane Tube Polysulfone Tube Polyamide Tube Polyamide Tube
Tube Metal Fittings PVC Fitlings Meta) Fittings PVC Fittings
Size Maximum Maximum Maximum Maximum Maximum Maximum Maximum Maximum
Temparalura Pressurg Temparaturs Prassurs Tamperature Prassure Temparature Pressura
4.5.6 1B0°F 150 PSIG 130°F 125 PSIG 120°F 150 PSIG 120°F 125 PSIG
8.9 180°F 125 PSIG 130°F 100 PSIG 120°F 125 PSIG 120°F 100 PSIG

* %7810 / 7820 and 7310 / 7320 pressure and temperature guidelines are rated simultaneously,

NOTE: Pressure and temperature guidelines are for water applications. They are based on a study of the engineering data for particular materials used in
construction and on the design of individual models. This information is supplemented by independent laboratory test resufts, Meters exposed lo
difficult enviranments such as those created by certain chemicals, excessive vibration or other stress inducing factars could fait at or below the
suggested maximums. We are happy to pass along chemical compatibility infarmation that has been published by the manufacturers of raw

y way be construed as a recommendation made by King Instrument

materials used in our products: however, this information should not in an

Company for a specific application.

21591 KING INSTRUMENT COMPANY

KING INSTRUMENT COMPANY 16792 Burke Lane, Huntington Beach, CA 92647 « (714) 841-3663
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(ST: 2" S B20GA
Specitications

Solenoid Enclosures: Valves listed in this
series have either Red-Hat metal solenoid
enclosures or Red-Hat I molded epoxy
solenoids. Red-Hat [ valves are identified
by the change letter “G” in their catalog
numbers, e.g., 8210G+, and are shown

in red.

Standard Enclosures:
Red-Hat — Type | General Purpose

Red-Hat 11 —Types 1, 2, 3, 35, 4 and
4X Combination General Purpose
and Watertight.

Optional Enclosures:

Red-Hat — Types 3, 7 and 9 Combination
Explosionproof and Raintight. To order,
add prefix “EF” to catalog number.
{Except Catalog Numbers 82[0357
8210B58 and 82108B59)@

Red-Hat Il —Types 3, 3§, 4, 4X, 6, 6P 7
and 9 Combination Explosionproof and
Watertighe, To order, add prefix "EF" to
catalog number.

K

s;\ tional constructions are avidilable.

TRES S 821069

page 11, contains descriptions and
ordering information for: Open Frame
Solenoids * Junction Box Enclosures

* Panel Mount Constructions.
Electrical: Standard Voltuges:
24, 120, 240, 480 volts, AC, GO Hz
(or 110, 220 volts, AC, 50 Hz)

G, 12, 24, 120, 240 volts, DC

Other voltages are available when
required,

Coil: Continuous duty molded Class F
or H, as listed.

- Nominal Ambient Temperature
Ranges: Red-Hat and Red-Hat 1l Valves/AC
Construction: 32°F to 125°F
Red-Hat Valves/DC Construction: 32°F. to
77°E (104°F occasionaily).
Red-Hat [ Valves/DC Construction:32°F
to 104°F
Refer to Engineering Section for details,

Valve Parts in Contact
with Fluids:
Body — Brass or Stainless Steel, as listed
Seals and Discs — Buna “N" or Teflon®,

SERIES

Disc Holder — Nylon, as listed

Core Tube — 305 s.5.
-Core and Plugnut — 430F s.s5.

Springs — 302 s.5.

Shading Coil — Copper (brass body),
Silver (stainless steel bady)

Approvals: CSA certified,

UL listed as indicated. Refer to

Engineering Section for details,
Ordering Information:
hmportant: We must have catalog number,

voltage and Hertz, operating pressure
and fluid handled Use strainers with

solenoid valves.

Twe Optional Electrical Features Section, as listed *DuPunt Co. trademark
SPECIFICATIONS
Staridard Soleriold Enclosures Wt B
Dperating Pressura Diflarantial (psl) Wax. Red-H tlllj:d ":11-?3'315 4 and 4% g:‘:":?aﬂ |
peraTne e Fluld at -Type an "% Insuttlon
Marx. AC Mazx. OC Temp.*f. Brass Body §.5. Bady Chav@e
Ganstr. Congtr, 3
Pipe |Orliica; Cv Rel. Rel. )
Siza | Size | Flow Alr-tner Light Qil |Air-lnari Light 01! Catalog No. Ut Catalng No. |- UL
(Ins.} | {Ins.) |Factor (Min.| Gas |Water|@300SSU| Gas |Water|@3p0SSu| AC | oc Number @ |Listing| Number @ |Usting| " AC 114
NCAMALLY CLOSED {Closed when de-energized), Buna “N" or Teflon® Seating .
Y (15 | @] 150 | 125 - 40 40 —_ 180 [ 150 [8210G673@ | 1P o |B210G3/6@ | 1P [ » 6.1F | 11.6F
£l ] 3 0 150 | 150 — 40 40 — 180 | 150 |6210G633 a0 o - - — | 101% | 1.6F
¥ S 3 5| 200 | 1580 135 125 | 100 100 180 | 150 821061 60 o - - — | 6.1F.|11.6F
s s 3 51 300 300 300 — - - 175 | — |8210G6 50 0 — -_ - |17AF | —
] e [ 22 P @[ 150 | 125 - 40 0| — 180 | 150 [8210G15@ |« 2P o |B210G37@ | 2P . 6.1F 11.EIF
Y 5 4 0| 150 | 150 — 40 40 — 180 | 150 [8210G94 50 -] - | — — [101F | N.6F
2 y 4 0| 150 | 150 125 40 40 —_ 175 (160 ) — —| — 18210GA? Fj1] o |17.4F [ VLGF
2 5 4 5| 200 | 150 135 125 | 100 100 180 | 150 |8210G2 G0 0 — - - | 6.1F |11.6F
2 5h 4 30 30 (300 300 — —_ - 175 | — |821067 50 0 — — - |17.F -_
Ya L7 5 0 [ 150 | 150 125 40 L11] — 175 {150 { —| — | 8210688 ) « 17AF [1L6F
L] a 5 5 125 | 125 125 100 80 ) 180 | 150 4821063 90 a - —_ — | 61F | 1L.&F
¥ L] 5 0| 150 | 150 - 40 40 - 180 | 150 |821QG95 80 e [ - _ — 104F | H6F
Y4 Y | 65| 5| 250 | 150 100 125 | 125 125 180 | 150 |8210G3 10| o — — — | 61F | 11.6F
% Ys 6 0| 350 | 300 200 200 1| 180 180 200 | 77 |B2108260@| 10P | ® — - — | 15.4F.[30.6H
1 1 13 ] 01 150 § 125 125 100 | 100 0 180 | 77 |8210B540 | 30| @ |[8210089 150 | & !5,4"" 30.6M
1 1 1375 150 150 . 100 126 | 128 125 180 1 150 § 1) 1201 o — - — |:83F| N1.6F
1 1 135 0| 300 | 225 15 -} — —_ 200 | — 18210827~ || 14P | — -— — | H2F |F—
Wl A 15 0| 150 | 125 125 100 | 100 80 180 | 77 |8210B55@ 20| ® -_ - — 115.4% |30.6H
b' Mol | 15| 5| 150 | 50 100 125 | 128 125 140 | 150 }8210GA 60| o - -— — | 6AF | 11.4F
W | v | 225] 0| 150 | 125 125 100 | 100 80 180 | 77 |8210B56@ | & — —_ — |154F.120.6H
] 1w | 225 5| 150 | 150 100 125 | 125 125 180 | 150 |8210G22 18D} « -—_ —_ — | BAF [ 11.6F
2 We | 43| 5] 150 | 125 90 50 S0 50 180 | 150 |821CG100 20P | o — — - B,1/F)s11.6F.
24| | 45 L 5] 150 | 125 90 50 50 50 1180 | 150 |8210G107 2P| = — - o3 A1 ‘!IFN Uﬁl‘r’-

}



Form No. V-5310R2

DESCRIPTION

Bulletin 8210 valves are J-way normally closed internal pilot operated
solenoid valves. Valves have a 'Y" type body of brass or stainless steel

construction. Standard valves have o General Purpose NEMA Type 1
Solenoid Enclosure,

Bulletin 8211°s are the same as Bulletin 8210°s except the sclenocids are
equipped with an enclosure which is designed to meet NEMA Type 4 -
Watertight, NEMA Type 7(C or D) Hazardous Locations - Class I, Group
C or D and NEMA Type 9 {E, F or G) Hazardous Locations - Class II,
Groups E, F or G. Installation and maintenance instructions for

explosion-proof/watertight solenoid enclosures are shown on Form.
Nos, V-5)J80 and V-5391.

OPERATION

Normally Closed: Valve is closed when solencid is de-energized. Valve
opens when solenoid is energized. . '

MANUAL OPERATOR {Optional)

Valves with Suffix *MO" in the catalog number are provided with a
manual operator which aflows manual operation when desired or during
an interruption of electrical power. To operate valve manually, turn stem
180°. Valve wili be in the same position as when the solenoid is
energized. Disengage manual operator by turning stem 1807, CAUTION:

5tem must be returned to original (normally closed) position before
operating valve electrically.

‘NSTALLATION

Check nameplate for correct catalog niimber, pressure, voltage and
service. -

TEMPERATURE LIMITATIONS

For maximum valve ambient and fluid temperatures, refer to chart. The
temperature limitations listed are for UL applications. For non UL
applications, higher ambient and fluid lemperature limitations ate

available. Consult factory. Check catalog number on nameplate to
determine maximum (emperatures, )

MAINTENANCE INSTRUCTIONS

2-WAY INTERNAL PILOT OPERATED SOLENOID VALVES
PISTON TYPE — 3/8 AND 1/2 NPT
NORMALLY CLOSED OPERATION

Catalog | Maximum | Muoxlmum|
Construction Colt Number | Amblent Fluld
Class Prefix Temp. °F | Temp. °F
A None 7 180
A-C Construction
(Alternnting Carrent) F : FT 122 180
H HT - 140 180
D-C Construction A,F | None,FT 77 150
{Direct Current) orH or HT

BULLETINS

8210

8211
_Farm No, V-5310R2

PIPING

Connect piping to valve according to markings on valve body. Apply pipe
compound sparingly to male pipe threads only; if applied to valve
threads, it may enter the valve and cause operational difficulty. Pipe
strain should be avoided by proper support and alignment of piping.
When tightening pipe, da not use valve as a lever. Wrenches applied to

valve body or piping are to be located as close as possible to connection
point.

IMPORTANT: For the protection of the solenold valve, Install & stralner
or flter sultable [or the service Involved In the inlet wide as close (o the
valve as possible. Perlodic cleaning Is required depending on the service
conditions, See Bulleting 8600, 8601 and B602 for stralners.

WIRING

Wiring must comply with Local and National Electrical Codes. Housings
for alf solencids are provided with cennections for 1/2 inch conduit.
Solencid enclosure may be rolated to facilitate wiring by removing the
retaining cap or clip. CAUTION: When metal retaining ctip disengages,
it will spring upward, Rotate enclosure to desired position. Replace
retaining cap or clip before operating,

NOTE: Alternating Current (A-C) and Direct Current {D-C) solenclds are
bullt differently. To convert from one to the other, It Is necessary to

change the complete solenoid Including the solenold base sub-assembly
and core assembly,

SOLENOID TEMPERATURE

Standard catalog valves are supplied with coils designed for continuous _
duty service. When the solenoid Is energized for a long period, the

solenuid enclosure becomes hot and can be teuched with the hand only
for an instant. This is a safe operating temperature. Any excessive

heating will be indicated by the smoke and odur of burning coil
insulation.

MAINTENANCE

WARNING: Turt off elecirical power supply and depressurize vaive

belore making repalrs. It Is not necessary to remove the valve from the
plpe line for repalrs.

CLEANING

A periodic cleaning of all solenaid valves is desirable, The time between
cleanings will vary, depending on media and service conditions. In
general, if the voltage to the coil is correct, sluggish valve operation,
excessive leakage or noise will indicate that cleaning is required, Be sure
to clean vilve strainer or filter when cleaning solencid vaive.

PREVENTIVE MAINTENANCE

POSITIONING/MOUNTING

This valve is designed to perform properly when mounted inany position.
However, for optimum life and performance, the solenoid should be
mounted vertical and upright so as to reduce the possibility of foreign
matler accumulating in the core tube area. For mounting brackst
(optional feature) dimensions, refer to Figure 1.

PRINTED IN U.5.A,

1076 Antormatic Switch Co,

1. Keep the medium flowing through the valve as free from dirt and
foreign material as possible.

2. While in service, aperate the valve at least once a month to insure
proper opening and closing. .

3. Periodic inspection (depending on media and service conditions) of
Interhal valve parts for damage or excessive wear is recommended.

Thoroughly clean all parts. Replace any parts that are worn or
damaged,

: ASCO Valves

FLORHAM PARK, NEW JEASEY 07932
© Aulomalle SWHEH CO. vern. s1e mass nesenvea.
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IMPROPER_OPERATION S

1. Feulty Control Clrenlts Check the electri€al system by energizing
the solenoid. A metallic click signifies that the solencid is operating. *

. “bsence of the click indicates loss of powet supply. Check for loose
! blown-out fuses, open circuited or grounded coil, broken lead wires
-+ spliced connections,

2. Buned-Out Colls Check . for .open-circuited coil. Replace coil if
necessaty. :

J. Low Yaltage: Check voltage across the coil leads. Voltage must be at
least 85% of nameplate rat'&ng.

4. Incorrect Pressures Check valve pressure. Pressure to valve must be
within range ‘specified on nameplate.

5. Excenslve Leaknge: Disassemble valve and clean all parts, Replace

worn or damaged parts with a complete Spare Parts Kit for best
results, :

COIL_REPLACEMENT (Refar to Figures 1 and 2)

Tum off electrical power uupplf Ind disconnect coll lead wires. Proceed
in the followilng manner: : . o

1. Remove retaining cap or clip,” nameplate and cover (housing on
D-C Construction). CAUTION: When metal retaining clip disengages,
it will spring upward. .
2. For A-C Construction, slip yoke contalning coil, slesves and insulating
washers off the solenoid base sub-assembly. For D-C Construction,
slip spring washer, coil and insulating washers off the solenoid base

sub-assembly. Insulating washers are omitted when a molded coil is
used. s '

3. Reassemble in reverse order of disassembly payin'g careful attention
to exploded views provided for identification and placement of parts,

JTION: Solenold must be Eaily renssembled as the housing and

—-<rmal parts are port of and complete the magnetlc circult. Place
insulating washer st each end of coll, if required.
[ PPN

VALVE DISASSEMELY

Depressurize valve and tum off electrical power supply. For A-C
Constructlon, refer to Figure 1. Far D-C Constructlon, refer to Figure 2.
Proceed In the following manner: :

f. Disassemble valve in an orderly fashion paying careful attention to
exploded views provided for identification of parts.

~

Remove retaining cap or clip and slip the entire solenoid enclosure
off the solenoid base sub-assembly, CAUTION: When metal
retaining clip disengages, it will spring upward. For A.C
Construction, remove fluxplate from solenoid base sub-assembly.

J. Unscrew solenoid base sub-assembly.

4. Remove core assembly, core spring, body gasket and piston
assembly with piston ring attached.

5. For normal maintenance, it is not necessary to disassembie the
manual operator unless external leakage ls evident, To disassemble,
temove stem pin, manual operator stem with stem gasket attached.

6. All parts are now accessible for cleaning or replacement. Replace

worn or damaged parts with a complete Spare Parts Kit for
best results. . . o e '

]

@ Sml'.l co. 1978, ALL RIGHTY REEEAVED,

N Y L L e

FLORHAM PARK, NEW JERSEY (07932

! ALVE REASSEMBLY

. '1.Rémssemble in reverse order- of disassembly paying careful

attention to exploded views provided for identification and
1'. placement10f parts. T :

2. Replace piston assembly, body gasket, core assembly and core
spring. Wide end of core spring goes in the core first, closed
end protrudes from the top of the core.

3. Replace solencid base sub-assembly and torque to 175 & 25

inch pounds.

4. lf removed, replace stem gasket, manual operator stem and stem pin.
5. Replace solencid enclosure and retaining cap or clip,
6. After maintenance, operate the wvalve a few times to be
sure of proper opening and closing.

SPARE PARTS KiTS

Spare Parts Kits and Coils are available for ASCO valves.
Parts marked with an asterisk (*) are supplied in Spare Parts Kits.

ORDERING INFORMATION
FOR SPARE PARTS KITS
When Ordering Spara Parts or Coils
Specify Valve Catalog Number,
Serial Number and Voltage,

o= NCHE $—f

6.2
178 R.2 KOLES)

Dimenslans For Mounting Bracket

| Flguze 1. {Optlonal Feature)

Form No. V-5310R2 PRINTED IN U.5.A,

1976




1/2 INCH CONDUIT

HOUSING

SOLENOID-BASE

SUB - ASSEMBLY

SUB - ASSEMBLY TO
175 %25 INCH POUNDS

7/8DIA. HOLEFOR |+ + -

. TORQUE SOLENOID BASE |

@——RETAWING cLIPsk
" -RETAINING CAPSYE

_@—NAMEPLATE

e al

PARTS INCLUDED IN
SPARE PARTS KITe}e

.

SLEEVE

INSULATING WASHER
(OMITTED WHEN MOLDED
COIL IS USED)

CoIL

INSULATING WASHER
(OMITTED WHEN MOLDED
COIL IS USED)

SLEEVE

CORE SPRING o
(WIDE END IN CORE FIRST, CLOSED END

PROTRUDES FROM TOP OF CORE)
CORE ASSEMBLY
" PISTON AéSEMBL?*—%’T?-'_STON RINGH.

Poa

e Y Iy

BODY GASKETH

PARTIAL VIEW OF VALVE
BODY SHOWING MANUAL
OPERATOR (OPTIONAL)

_VALVE BODY

U—STEM PIN

—}.STEM GASKETSR
STEM

MANUAL OPERATOR
{OPTIONAL)

'
I

" Bulletin 8210 - A C Conalzucﬂon -
General Purpose Solenold Enclosure Shown.

PRER

For E:p!ulhn-l’mﬂw-lerﬂght Salenold Enclosure used on Balletin 8211, see Form No V-5391.

ﬂkﬂm Swm'h r.ﬂ. IS, &1 1 MIALPR ATETBuEA




PARTS INCLUDED IN
SPARE PARTS KIT*

SPRING WASHER

INSULATING WASHER -
(OMITTED WHEN MOLDED
"COIL 1§ USED) S

INSULATING WASHER -
(OMITTED WHEN MOLDED
COIL IS USED)

BASEPLATE 7/8 DIA, HOLE FOR

1/2 INCH CONDUIT

SOLENOLD BASE

TORQUE SCLENOID BASE SUB - ASSEMBLY

SUB- ASSEMBLY TO - ..
175% 25 INCH POUNDS .

CORE SPRING
. » (WIDE END IN CORE FIRST, CLOSED END
PROTRUDES FROM TOP OF CORE)

CORE ASSEMBLY 3K

. PISTON AssEMB_LR‘(L_%———P:STON RINGSK

R SR I A , .
MOUNTING BRACKET ' . q:).__aoov GASKET:k
(OPTIONAL FEATURE) - L

VALVE BODY

Bulletin 8210 — D-C Constructien

General Purpose Solenold Enclosure Shown.
_Flgurs 3, For Exploslon-Proof/Watertight Solenold Enclosure used on Bulletin 8211, see Form No. V.5380.

BlASCO Valves

Switth Co.  rrormam PARK,NEW JERSEY Q7937 Form No.V-5310R2 PRINTED IN U.5.A.

1976
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| HEPA FILTER HOUSING/FILTER SPECIAL
INSTRUCTIONS

1. It is the installers responsibility to properly seal the PVC inlet and outlet transitions to the
galvanized housing. Silicone caulk and mounting hardware has been supplied by Duall. It

is essential that the transitions are sealed properly to insure that the filters are not fouled by
outside contaminates or water.

2. Install the galvanized housing with the direction of flow stickers orientated properly.

3. You have been provide with filters with two different frames. The filters with galvanized

frames are to be pnly installed in the bottom row of the galvanized housing. Install the filters
with the direction of flow stickers orientated properly.

Should you have any further questions, please contact the factory or the manufacturer’s local
representative.

Met-Pro Corporation

Duall Division

1550 Industrial Drive
Owaosso, Michigan 48867
phone: (517) 725-8184

fax: (517)725-8188

E-mail: dualldiv@shianet.org
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CLIP LOCKS

sealing Integrily.

welded, ground, and polished.

1" FLANGES FOR
EASY INSTALLATION

Turned oul flanges all four
sides both front and rear.

FILTER SEALING FRAME

Each Hepa frame is constructed

of seam welded structural sleal
tubing, ground, polished, and coaied
with a cold galvanizing compound.
This provides o smooth surface for
filters fo seal agalnst.

FULLY GASKETED
ACCESS DOORS

Parimaler of doors ara gasketad
with closed cell neoprene gasketing
assuring a complele saal when

doors ara closed.
COMPLETE GASKETING __-/

OF FLTERS

Each fillar is individually sealed against the mounting frame.
The mounting frame is consiructed of “structural tubing seam
The frome is coated with a

cald gaivanized compound. Each filter is clamped against the ~“orner gussals are slandard on
frame with four swing arm assembliss. .

Urethane foam gaskefing {iwe

ound density) is instolled en e
inside of doors”. When doors g™

close, gaskel seals agains} s

vertical edge of the grgsfilier,
eliminating by-passe®

AR SEAL SIDE ACCESS
HEPA HOUSINGS . . . . WITH SWING ARM
POSITIVE PRESSURE SPRING LOADED

Air Saal Side Access Hapa Housings ors designed and
consirucled fo provide fhe highsst possible dagree of

CORNER GUSSETS MAKE
AN EXTRA RIGID UNIT

front of Air Seal housings . . .
adding exira siabiliy.

ALL METAL TO METAL
COMPONENTS SEALED

After [abricafion is complete, a
sillcone compound is applied to
areas where melal meets melal.
assuring o sealed housing.

—

COMPLETE ONE-PECE UNIT

’ The Air Seal Housing is factery
assambled in a complele "ona—pisce’
unit, constructad of 14 gauge
galvanized steel.

EASY ACCESS FROM

. TWO SIDES
' L Accass for filler Instollation Is
available from either side . . . or

both.

POSITVE PRESSURE, SWING
ARM, SPRING LOADED CLIP

LOCKS , ,
our ol these clomping mechanisms
are used per filter to pravide
pasitive sealing intagrily,
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COMPRESSION-TIGHT  |[[® /]
BOLT-DOWN DOORS

L | WITH SLIP HNGES THAT f
| | KEEP DOORS IN PLACE

Air Seal's special lafching system offers the
conveniance of “hinged doors” with the sedling
integrily of "bolt-down" doors,

Poslfiva prassure swing away knurl-knob latches locks \
tha door tight on both sides. Yel, when door Is open
for servicing, the hinge action kaeps it in place.
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KHURL KHOS

OIJNDE‘%TSAFEIY
_ POSITIVE PRESSURE UNI-HINGE
% KNURL-KNOB WITH KNURL-KNOB

THE PRIDE AND SKILL OF CRAFTSMANSHIP
BUILT INTO EVERY AIR SEAL HOUSING
ASSURES CUSTOMER SATISFACTION

PROBLEMS ARE ELIMINATED WITH AIR SEAL

Air Seal's design is simple . . .

IP's rugged, and it's ready fo insiall.

the faclory assembled housing is delivered in o complete one
plece unlt. Thare's no lime consuming problams of field
Installation . . . modular seciions . . . or add-on seclions.

INSTALLATION IS SIMPLIFIED WITH AIR SEAL

Outward turned one-inch flanges facilitale the installation of
the Air Seal Housing to the duct and / or alr handling system.

ADD ANY OF THESE OPTIONAL FEATURES

e FLUD SEAL FRAMNG o DOUBLE WALL NSULATED
SYSTEM HOUSINGS
. ¢ WEATHERPROOF CONSTRUCTICN ¢ MULTI-STAGE HEPA HOUSINGS
| || FLTER TRACKS ® HGH TEMPERATURE HOUSINGS

il Prefiller Iracks are exirudad « HIGH PRESSURE CONSTRUCTION
[l aluminum comblned with

t8 rainforced nylon pile seal lo

{ crecls g corrosion resislant seal.




DIMENSIONS OF
AR SEAL HEPA HOUSINGS
Listed gra the “QUTSIDE DIMENSIONS' of aach
housing. They include a ene=inch furmed oui
flanga. Dimensions are based on using full
size 24" x 24" faca size fllters.
% Hgh.... B %' % Wide.... ®'
1 Hgh.... 6% 1 Wide.... 28
1 % Hgh.... %' 1'% Wide.... 47
2 Hgh....5F 2 Wide.... &
2% Hgh....83%" 2% Wide.... 66"
3 Hgh.... 5% 3 Wide.... 70
3% Hgh.... 8% 3 % Wide.... 97
4 Hgh.... 00’ 4 Wde.... 103"
4 % Wide.... H6'
WEATHERPROOEF . 5 Wide ... 18"
HOUSINGS AR
TALLER AND 7 5 ;66 \‘wfx g.
NARROWER THAN '
STANDARD HOUSINGS.
FOR HEPA FILTERS
SIZE 24" X 30
HOUSING SIZE 1 X 1
HOUSING HEIGHT - 28.5
HOUSING WIDTH = 34" —.K
HOUSINGS DEFTHS

Air Seal housings are available in four depths

Housings fo accommadate 6 deep Hapa filter
with NO pre=filfer . . . .. .. .. .. 16" DEEP

Housings o occommodate 8" deep Hepa filter
WITH pre—fiter . . . . ... .. ... 20" DEEP
Housings lo accommodate 12" deep Heeu filter
with NO pre—filler . . . . ... .. 22.25" DEEP

Housings to accommodate 12' deep Hepa filter
WITH pre~filter . . .. .. ... .. 26.25" DEEP

COMPLETE SUBMITTALS AVAILABLE

Submittal drawings Including Consfruction
detoils ore available on every catalogued
Air Seal housing.

AR SEAL FLTER HOUSENGS, INC.
M2 STAFFORDSHRE RD.
STAFFORD, TEXAS. 77477

PHONE ' (713) 4939-9864
FAX s {713) 499-8080

e mmmmmEEE e e————

FILTER SELECTION . .. AR SEAL'S HEPA

HOUSINGS ARE DESIGNED TO ACCOMMODATE

THESE TYPE ALTERS . ..
PRE FILTERS

2" plealed filters, nominal foce size 24° x 247 end
17 x 24'

PRE FILTERS

4" plealed fillers, nominal face size 24" x 24" and
17 x 24

HEPA FILTERS

1

Actual 24" x 24" face size filters and actual 127 x 24
Fillers to be gasketad on air leaving

face siza filters.
sida.

NOTE: Under-sized filters (23.38° x 23.38" foce size)
con be accammodated dt a small additional cost.
Conlact Factory.

ALSO AVAILABLE |

AIR SEAL'S "CRANK-LOCK" SIDE
ACCESS HEPA FILTER HOUSING

“The Ar Seal "Crank-Lock™ Mepa Fiter Housing Is

designed for seaing Integrily and convenient “fiter
change™ In a slde access Hepa Filter Houslng.

A cranking action activates the sealng mechanism.
As the cranks turn, four spring loaded plungers
press aach filer (and gaskst) against the mounting
frarme, Each spring exerls positive pressure on the
fiter framse keeping the geskels compressed and
the filers sealed.

The Ar Seal Hepa Housing Is factory assemnbled

2
R

-

In a complete “one plece™ unlt of 14 gauge galvenized

steal (Also avalable In stakless steel)

CONTACT AR SEAL FOR BROCHURES AND FACTORY

DATA ON "CRANK-LOCK" HEPA HOUSINGS.
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O APPPTYED.-RER o ~
QAPF ~7 NOTED : — N
) CORRECT ....0 RE-SUBMIT ’ SEAL

SIDE ACCESS

HEPA FILTER HOUSING
BOLT LOCK ASSEMBLY
HIGH PRESSURE CONSTRUCTION

—— — ——— o p—

/ NP UG WiPA FLTZN HEFA FATER HEPA FULTIR MEPA FILTER 4 MODEL No. ~40-55-HP—EP
NI~ — A _ _ﬁ : ' NOTES

- TION.

00" ___l__ ‘l‘ PLAN . ——”——1.00" WWHUQ&SATEENOB 12 GAUGE GALVANIZED STEEL CONSTRUCTION

- 141.00" -1 . DOORS SEALED WITH CLOSED CELL NEOPRENE

r 1.00" GASKETING.
METAL-TO METAL COMPONENTS SEALED WITH

= - - - ’L _ ” \ f r SILICONE COMPQUND.

DOORS FITTED WITH KNURL KNOB — BOLT DOWN
LATCHES WITH UNI-HINGES.

HIGH PRESSURE UP TO 10° POSITIVE PRESSURE
EPOXY COATING ~ INTERIOR & EXTERIOR. (GRAY) -
SEAM WELDED - EXTERIOR OMLY.

HEPA NLTER

’ wo.oﬁ" -*

" FLTER SCHEDULE
F; ——  NUMBER OF 12" FILTERS REQUIREC.
\ 5 FACE SZE FLTERS
NOMINAL SIZE: 12 X 12" X 127
ACTUAL SIZE: 12° x 12° X 12"
J , | 4 | NOMINAL SIZE: 12° X 24" x 125
3 ACTUAL SIZE: 12" X 24" X 12°
} g g0 | NOMINAL SIZE: 4" XX 17
% i ACTUAL SiZEt: 247 X 24" X 12"
T 1 og” J TYPE OF FILTER: '
FRONT SIDE
a UNIT TAG: . DATE: .
’PR@JE@V. ) a/8/97

® 8 -
- - - DESIGNED BY: P.O. ¢
SEAk M=
7 STAFFORD. TEXAS. CUANTITY: REPRESENTATIVE: ORAWING NAME:

ENGINEER:
- . Farr HBEN o AEY _vin
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AstroCel |

High Efficiency Particulate
Air Filters (HEPA)

Ultra Low Penetration
- Air Filters {ULPA)

_III:AI(L: ch.

FILTER AND COATING TECHNOLOGY

SHIPPING ADDRESS: 5706 WEST RIVER DRIVE
BELMONT, MI 49306
MAILING ADDRESS: P.Q. BOX 2287
GRAND RAPIDS, MI 49501
TELEPHONE (616) 784-3228
WATS 8Q0 §32-9573
FAX (616G} TB4-2015




- AAF AstroCel’ |

The Industry’s Widest 11%" deep- 260 FPM @ 1.0" W.G.
Selection of HEPA and
. HEPA Efficiencies - 99.97% and
ULPA F'Iter§ o 99.99% minimum efficiency on
HEI:A and ULPA flltE{s are :hg]moost efflc“ent 0.3 micrometer particles.
air filters commercially available. Originally - .
developed for the Atomic Energy Commission, ULPA Efff 1ciency - gg _ggg?fo mini-
today they have broad application in Clean- m”{“ e 'ft'.e?cy on 499 g"g'gg‘:/'
rooms and other areas requiring the very 0"“13 t?; g; nl-ﬁ;?: ?nneter o rticlgson
; b I . .
highest levels of contamination contro (11%" deep only). For ULPA,
@ Semiconductor MEGA and GIGA efficiencies
® Electronics up to 99.999995% on .10 to .20
e Pharmaceutical micrometer particles, use
o Nuclear Power Stations AstroCe! Il LPD Series mini-
pieat filters.
e Department of Defense ——
¢ Depariment of Energy
@ Photo Film
e Hospitals
e Laboratories
o Food Processing
e Asbestas Abatement

The AAF family of AmericanAirFilter HEPA
and ULPA filter products features a broader
selection of efficiencies, cell side materials
nd configurations, separater designs and
ponds than any other manufacturer. AAF
can also provide a complete selection of
high integrity framing systems, ceiling grids,
replaceable cariridge and permaneant ceiling
modules (hoods), side access housings and
Bag In/Bag Qut units.

AstroCel filters are available to meet all
Performance Classes per the Institute of
Environmental Sciences IES RP-1:

Type A — Minimum efficiency of 99.97% on 0.3 wm at rated flow.

Type B — Minimum efficiency of 89.97% on 0.3 um at 100% and 20%
of rated flow.

Type C — Minimum efficiency of 99.97% on 0.3 um and scan tested.

— Type D — Minimum efficiency of §9.999% on 0.3 um and scan tested.

Type E — Constructed and tested in accordance with MIL-F-51477
or MIL-F-51068.

Type F — Minimum efficiency of 99.999% on 0.1 16 0.2 um and scan
tested.

Guaranteed Performance

Every AstroCel filter is individually tested before it leaves the
factory — your assurance that it meets rated efficiency. The
penetration and actual resistance at test airflow rate are indi-
cated on the label. Each filter is also assigned a serial number
and a permanent record is kept of the materials of construction
and performance.

Test results on each filter
are indicated on the label,

Standard Capacity

5%" deep - 150 FPM @ 1.0" W.G.

High Capacity
11%" deep - 500 FPM @
1.4" W.G.

HEPA Efficiencies - 99.97%
and 99.99% minimum efficiency
on 0.3 micrometer particles.

Selected nuclear grade AstroCet fillers have been
qualified by the Department of the Army for the
Qualitied Products List {QPL) for use in critical
applications such as the Department of Energy
and nuclear power plants. To qualify for the QPL,
the filters are subjected to a series of rigorous
environmental conditions and still meet rated effi-
ciency. Very few manufacturers’ HEPA filters are
QPL qualified.

(" High Efficiency Particulate )
Air (HEPA) Filter

PENETRATION: 01"

AESISTANCE. 085IN WG

TEST FLOW: 1000CFM

SIZE: 24 X 24 % 1T N2

PART NO. 15ATMI1T240 [560-75-0051

SERIAL NO : 399209

AstroCel |-

.

v



C Manufactured to the Highest Quality Standards

Media Testing To Meet
Exacting Quality Standards

Every roll of media is carefully checked for a specific set
of physical and performance characteristics, including:

e Efficiency ¢ Tensile Strength
® Resistance @ Binder Content
® Thickness e Water Repellency
& Weight

Ail media is checked continuously
and automatically for weight,

Overall Efficiency Testing

a

Two methods of overall efficiency testing are used:

Scan Testing

DOP Test — This has been the industry
~ slandard test methed for many years. Itis
conducted in accordanca with the U.S. Army
Edgewood Arsenal Instruction Manual 136-
300-175 using a Q-127 penetrometer (for-
ward light scattering photometer). The filter
is challenged with monodisparsed 0.3 micro-
meter particles of dioctylphthlate (DOF). By
measuring the upstream and downstream
concentration of these particles, the filter
efficiency can be caleulated.

AAF DOP Test Facility.

Laser Test — The filter is tested with a
laser spectrometer using ambient air as
the challenge particulate. Filter efficiency
is determined by comparing the upstream
and downstream concentration of par-
ticles 0.10 to 3.0 micrometers in size.

AAF Laser Spectrometer.

Leak Testing — AstroCel filters can be factory
scanned tg assure there are no pinhole leaks.
Filters that pass the overall test may still have
minule pinhole leaks. Scanning detects these
leaks, which are repaired before the filter is
released for shipment.

AAF uses a proprietary static scan lest with a
challenge aerosol of nontoxic, polyfunctional
alcohal which leaves no residue on the media.

N
[
L

Scan lest showing leak Indicated by a smoke trail.

Palletized Shipments Prevent Damage

AstroCel filters are palletized and stretchwrapped for
reliable protection during shipment. Additional facing pro-
tection or fully enclosed crating is available when required.

Palletized shipmenls prevent damage in transi.

Underwriters' Laboratories
Classifications

W

U.L. Class 1 - AstroCel | filters are classified
U.L. Class 1 by Standard 900 (except those
made with non fire retardant wood ceil sides).

U.L. 586 - AstroCel | filters are classified
according to U.L. Standard 586. This is an
extremely rigorous test that subjects the
filters to:

® High Moisture Conditions (90% R.H.)

@ High Temperature (700°F/371°C)

e Spot Flame {1750°F/954°C)

® Low Temperature (27 °F/-3°C)

A numbered U.L. label cerlifying that the
filter meets Standard 586 can be applied to
the filter {(maximum size 24" x 30").




~ AstroCell Selection |

AstraCei | filters are available in a wide variety of standard sizes and construction materials. Special sizes can be fabri cated
or special materials used for highly specialized requirements.

There are twelve different criteria encompassing materials and performance that go into the make up of an AstroCel filler.
Careful selection of the right combination will result in the filter that best meets the needs of your appiication.

Size

40 standard sizes from B" x 8"
to 36" x 72"

{See table on next page.)

AstroCel sizes are listed with the
height dimension first, followed
by the width, then depth.

Minimum Efficiency

g99.97% - .3 um(HEPA)
99.99% - .3 um{HEPA)

—+ 99.999% - .3 um(ULPA)
99.9995% - .10 10 .20 um (ULPA)

Scan Tested (Optional)
AstroCel 1 filters can be scan

Media

Waterproof, fire retardant
fiberglass.

Walterproof, fire retardant,
radiation resistant fiberglass.

Cell Side Material
Fire Retardant Plywcod
Paricle Board
Fire Retardant Particle Board

Stainless Steel |
Aluminum

tested to eliminate pinhcle leaks.

Separators
Aluminum
Vinyl Coated Aluminum

Bond
Polyurethane Foam

White Polyurethane Elastomer
Silicone
Black Cement

Gasket

Neoprene Expanded Rubber
Silicone

Gasket Location
None

One Side

Both Sides

Faceguards (Optional)
4 x 4 Mesh Hardware Cloth
Galvanized Steel

Stainiess Steel

Faceguard Location
None

One Side

Both Sides

U.L. 586
Classified (Optional)

Numbered U.L. certification label
to be applied. {Limifed to sizes no .
larger than 24" x 30"}

F:::P__ E)DTTt:m 'Eu_.g
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 Operating Data

Standard Sizes

Melric Conversion Table
1.0in. =254 cm

1 CFM = 1.70 m¥hr
1.0in. W.G. = 249 Pa

Aclual Rated Airflow Actual Rated Airflow Actual Rated Airflow
Filter Size Capacity Filter Size Capacity Filter Size Capacity
{Inches) (SCFM) (Inches) (SCFM) {Inches) {SCFM)

(Hx W x D) (@ 1.0" W.G.) (HxW x D) (@ 1.0" W.G) (HxWxD) (@ 1.0" W.G.)

8x8x5-7/8 55 24 x 60 x 5-7/8 1350 12x12x 11-1/2 225

12 x12 x5-7/8 150 24 x 72 x 5-7/8 1900 12x 24 x 11-1/2 500

12 x 24 x 5-7/8 300 30 x 24 x 5-7/8 750 15-3/8 x 19-3/8 x 11-1/2. 525

15-3/8 x 19-3/8 x 5-7/8 275 30 x 30 x 5-7/8 925 20-7/8 x 20-7/8 x 11-1/2 775

20-7/8 x 20-7/8 x 5-7/8 440 30 x 36 x 5-7/8 1150 23-3/8 x 23-3/8 x 11-1/2 1000

20-7/8 x 44-7/8 x 5-7/8 960 30 x 48 x 5-7/8 1550 24 x 12 x11-1/2 500

23-1/4 x 23-1/4 x 5-7/8 550 30 x 60 x 5-7/8 1975 24 x 24 x 11-1/2 1050

23-1/4 x 29-1/4 x 5-7/8 700 30 x72 x5-7/8 2350 AR IO TT=-172 T350"

23-1/4 x 35-1/4 x 5-7/8 850 36 x 24 x 5-7/8 900 24-3/8 x 18-3/8 x 11-1/2 850
{ 23-1/4 x 41-1/4 x 5-7/8 1000 36 x 30 x 5-7/8 1150

23-1/4 x 47-1/4 x 5-7/8 1125 38 x 36 x 5-7/8 1400

23-3/8 x 23-3/8 x 5-7/8 570 _36 x 48 x 5-7/8 1900

24 x 12 x 5-7/8 300 36 x 60 x 5-7/8 2350

24 x 24 x 5-7/8 600 38 x72x5-7/8 2850

24 x 30 x 5-7/8 750

24 x 36 x 5-7/8 800

24 x 48 x 5-7/8 1230

NOTES:

1. Dimensions da not include gaskets.

2. Width dimensions over 48" are furnished with a center divider.

3. The "H" (height) dimension indicates the direction of the separators.
AstraCel lilters should always be installed with the separators vertical.

Initial
Resistance vs,
Airflow
Capacity

4. Many sizes are available with test ports and a center divider.

5. AstroCel | filters are non-directional ard may be installed with
the airflow in either direction. The arrow on the [abet indicates
the direction of airflow during factory testing.

Airflow Capacity (m3/hr)

nitial Resistance (Pa)

340 680 1020 1360 1700 2040 2380
170 510 850 1190 1530 1870 2210 2550
1.2 7 7 / 300

~ 1.0 ’ e — 250
= g 7 /

c 8 AV // 200
3 *V N '

§ i ok ® 150
- > g1 A
.2 % 2 * (] *6

4 v N

D 3t *
T 4 ,/ 0% | 100
S / /l// | |
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Dirhéﬁs_ibns, Stafidafd_ Series 2000 Mag’r‘iéhelit:':‘- P_ré_ssﬂré' Gages. "
{Slightly different on medium and high pressure models) .

Select the Dwyer Magnehelic® gage for high accuracy — guaranteed
within 2% of full scale — and for the wide choice of 81 ranges avail-
able to suit your needs precisely. Using Dwyer's simple, frictionless
Magnehelic® movement, it quickly indicates low air or non-corro-
sive gas pressures — either positive, negative (vacutum) or diferen-
tial. The design resists shock, vibration and over-pressures. No

manometer fluid to evaporate, freeze or cause toxic or leveling prob-
lems. It's inexpensive, too.

Widely used to measure fan and blower pressures, filter resistance,
air veloeity, furnace draft, pressure drop across orifice plates, liquid
levels with bubbler systems and preszures in fluid amplifier or fluidic
systems, It also checks gas-air ratic controls and automatic valves,

and monitors blood and respiratory pressures in medical care
equipment. : o

Mounting. a singte case
size is used for most ranges
of Magnehelic gages. They
can be flush ar surface
mounted with standard
hardware supplied. With the
optional A-610 Pipe Mounting Kit they may be canveniently installad on hori-
zontal or vertical 1%"-2" pipe. Although calibrated for vertical position, many ranges
above 1 inch may be used at any angle by simply re-zercing, However, for masximum
accuracy, they must be calibrated in the same positian in which they are used. Thase
characteristics make Magriehelic gages ideal for both stationary and pcrtable applications.
A 42" hole is required for flush panel maunting. Complete meunting and cornection
fittings plus instructions are furnished with zach instrument.

PO
.or Pipa Maunted

Vent valves

In applications whera sressure is continuous and the Magnehelic
Eage Is connected by metal or plastic tubing which cannot be
e3sily removed, we suggest using Dwyer A-310A vent valves to

connect gage. Pressurs can then be removed to check or re-zarg
the gage.

HIGH AND MEDIUM PRESSURE MODELS

Installatian is simifar to standard gages axcept that a 434" hole is
needed for flush meurting. The meaium pressure construction is
rated for internal prassures up to 35 psigand the high pressure up
to 80 psig. Availabie i all ranges. Because of larger case, will not
fitin pertable case. Meight 11b., 10 0z, (Installation of tha A-321
safety raliaf valve 5r standard Magnehelic gages oftan provides

adeguate protecticr 2zainst infrequent overprezsure; see Bulletin
3-101).

PHYSICAL DATA
Ambient temperature range: 20° to 140°F.*
Rated total pressure: —20" Hg. to 15 psig.t

Connections: 1" NPT high and low pressure taps,
duplicated — one pair side and one palr on back.

Housing: Die cast aluminum. Case and aluminum
parts Iridite-dipped to withstand 168 hour salt spray
test. Extarior finish is baked dark gray hammerloid.

Standard ranges: See facing page.

Accuracy: Plus or minus 2% of full scale (3% an -0
and 4% on -00 ranges), throughout range at 70°F.

Slandard accessories: Two ¥3" NPT plugs for duplicate pres-
sure taps, two 14" pipe thread to rubber tubing adapters, and
three flush mounting adapters with screws. (Mounting ring
and snap ring retainer substituted for 3 adapters in MP & HP
gage accessaries.)

Weight: 1 Ib. 2 oz,

“Low temperature models available as special option,

tFar agehicalions with high cycle rate within gage fotal pres.
sure raiing. next h.gher rating is recommended. Sce
Mezium and High pressure options at lower left,

OPTIONS AND ACCESSORIES

Transparent overlays

Furnished in red and green to high-
light and emphasiza critical pressures.

Adjustabte signal flag

Integral with plastic gage cover; has
exiernal reset gcrew, Available for al|
ranges {not high pressure). €an te or-
dered with gage or separately.

Portable units

Cembine carrying tase with any Mag.
nehelic gage of standard range {not
high pressure). includes 9 ft. of ¥,” 1,0,
rubber tubing, stand-hang bracket, and
terminal tube with halder,

Air filter gage accessory package
Adapts any standard Magnehelic for
use as an air filter gage, Includes aly.
minum surface-mounting bracket with
screws, two 5 . lengths of 14" alumi.
num tubing, two static pressure tips
and two molded plastic vent valves,
integral compressian fittings on bath
tips and valves.
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Qualiy design and consiruction leatures

1.g i panel.

Clear plastic face is highly resistant to /“

breakage. Provides undistorted viewing
of pointer and scale,

Precision litho-printed scale is accurate
and easy to read.

Red tipped pointer of heat treated alumi-
num tubing is easy to see. It is rigidly
mounted on helix shaft.

Pointer stops of molded rubber prevent
pointer over-travel without damage.

Sapphira bearings are shock-resistant
mounted; provide virtually friction-free
motion for helix. Motion damped with
high viscosity silicane fluid.

Zera adjustment screw is conveniently
located in plastic cover, accessible with-
out removing cover. "0" ring seal pro-
vides pressure tightness.

Helix is precision milled from an alloy of high mag-
netic permeability, deburred and annealed in a

“0"'ring seal for cover assures pressure integ-
rity of case.

Die cast aluminum case is precision made.
Iridite-dipped to withstand 168 haur salt spray
test, Exterior finished in baked dark gray
hammericid. One case size used for all stand-

ard pressure ranges, and fer bath surface and
flush mounting.

fl

Silicane rubber. diaphragm with integrally
molded “0" ring is supparted by front and
_rear plates. itis locked and sealed in position
with a sealing plate and retaining ring. Dia-
phragm motion is restricted to prevent dam-
age due to overpressures.

Calibrated range spring is a flat leaf of Swed-
ish spring steel in temperature compensated
design. Small amplitude of motion assures
consistency and long fife. It reacts to pres-

sure on diaphragm. Live length adjustable for
calibration.

“Wishbone™ assembly provides mounting for
helix, helix bearings and painter shaft.

Samarium cobalt magnet mounted at end of

range spring rotates helix without mechani-
cal linkages.

Mounted in jeweled bearings, it turns freely to
align with magnetic field of magnet to transmit

hydrogen atmosphere for best magnetic qualities. prassure indication to pointer.

SERIES 2000 MAGNEHELIC® — MODELS AND RANGES 2.0677

The models below will fulfill most requirements. Page 5 also shows examples
of special models built for OEM customers. For special scales furnished in
ounces per square inch, inches of mercury, metric units, etc., contact the factory.
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lagnehelic” Gage
XPLODED VIEW
- Series 2000

1. Case
. Cover with zero adjus! assy.
. “Q"ring seal
. Bezel
. Diaphragm sealing plale
. Retaining ring
N Hange Spring assembly
a.

Cowvmawn

-1

“i4
150

When corresponding with the Factory re

. Wishbone Assembly - consists of:

eoeEeT

roreapcw

lamp sel screw
Clamp
Mounling screws (2 req'd)
Clamping shos (2 req'd)
Clamp plate screw
Spacer (2 req’d)
Clamp plate

nge Spring with magnet

Froni jewel

Lacking nul

Wishbone

Pointer

Mounling scraws (2 req'd}
Helix assembly {not shown)
Pivols {2 req'd) {(nol shown)
Rear jawel (not shown}

230.

*260.

*330.

360,

Page 4

Zero adjust assembiy -consists ol:

a. Fool screws with washers (2 req'd}
b. Adjust screw

c. Fool

d. Finger

Scale Assembly - consists ol

a. Mounling screws {2 req'd)

b. Bumper pointer stop (2 req'd}

c. Scale

Diaphragm Assembly —consisis of:
(Arbor press neaded 10 install)

a. Linkage assy., complete

b. Fiontplate

c. Diaphragm

d. Rear plala {not shown)

a. Plala washer {not shown)

Mounting Hardware it

Adaptler - pipe plug ¥s" NPT ta rubber tubing -
2 req’d)
ipe plug a*NPT-(2 req'd)

Mounting lug (3 req’d)

Long screw {3 req'd)

Short screw (3 req'd)

Stud (solid}

Stud washar

Stud nut

Stud (hollow)

mForeRpT ©

Ordering Instructions:

cudl-out numbers in this view, Be sure to ine
special optuns. Field repair is not recommended; contact the factory tor repair service

infoemation.
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HIGH PRESS.

INSTRUCTIONS and PA’

Magnehelic” Differential Pressu,

3oLIST
jage

SPECIFICATIONS

Dimensions: 4-3/4" dia. X 2-3/167 deep.

Weight: I 1b. 2 02.

Finish: Baked dark gray enamel.

Connections: 1/8 N.P.T. high and low pressure
taps, duplicatcd, one pair side and one pair
back.

Accuracy: Plus or minus 2% of full scale, a 70°F
(Model 2000-0, 3%; 2000-(1, 4%).

Pressure Rating: 15 PSL

Ambient Temperature Range: 20° (o 1R

Standard gage accessories include two 1/8” N.PT.
plugs for duplicate pressure taps, iwo /8"
pipe thread to rubber tubing udapters, back
mounting stud with iwo washers and jam nut
and three flush mounting adapters with screws.

Caution: For use with air or compatible gases only.

For repeated over-ranging or high cycle rates,
contact faclory.

Hydrogen Gas Precautionary Note: The rectin-
puliar care earth magnel used in the standaed
page may not be suitable for use with hydro-
gen pas since a oxic and explusive gas niy
forne. For hydrogen service, consull ihe lac-
tory for an alicrnate gage construction,

il —— '|lll."l v

12-440212-00

" HOLE IN PANEL
FOR HIGH PRESS.
BACK CONNECTION
WHEN SURFACE
MOUNTED.

fa ha™

CONNECTION
%" NPT

Yo - | \\
L

L

4" HOLE IN PANEL
FOR LOW PRESS.
BACK CONNECTION

OR SURFACE MOUNTING.
PARAGRAFH 4. ‘

DWYER?®IN

3

PO, ROX 373 ¢ MICHIBAN CITY

LO PRESS. -
CONNECTION

" N.RT.
WINPT g o
HOLE IN
PANEL.

"

__/

4%" A,

LTI

{3) %" DIA. HOLES
IN PANEL FOR SURFACE
MOUNTING ON 41" DIA. BOLT
CIACLE. PARAGRAPH 3.

STRUME!
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WMAGNEHELIC  INSTALLATION

]

Select a location free from excessive
bration und where the ambient lemperature
il et exceed 1O0°E Also, aveid direct
ilight whtich accelerates discoloration of
¢ clear plastic cover. Sensing lines may be
@ any necessary distance. Long tubing
ngths will not affect accuracy but will
crease response time slightly. Do not restrict
1es. I pulsating pressures or vibration cause
wessive pointer osciftation, consult the fac-
ey for ways to provide additional damping.

o Al standard Magnehielic gages are cali-
ated with the diaphragm verticat and
outld he used in thit position Lor maxinum
curacy. I pages are o be used in other than
rtical pusition, this should be speciticd on
¢ order. Many higher range pages will per-
ron within olerance in other positions with
dy resctoing. Low range Model 2000-(R)
Wl metrie eyuivalents must be used in the
riical position only.

. Surface Mounting

seate mounting holes, 120° apart on a 4-1/8"
a. ciecie, Use No. 6-32 machine screws of
prapeiate length,

. Single Stud Surface Mounting

o

ocate mounting hole. Use double ended 1/8°
wead stud. Part No. 360-(, securely inseried
n center low pressure opening. Mount
arough a bulkhead with washer and jans nuts
s in sketeh. As an alternate, mount the gage

with the stud using a 178" pipe thread lange or
other 1/8 pipe thread opening.

5. Flush Mounting

rﬂo_o

Provide a 4%" dia. opening in panel. Insert
gage and secure in place with No. 6-32
utiching serews of appropriate length, with
alaptors, Part No. 3ol firmly secured in

place. To mount gage on 1'4°-2" pipe, order

uptional A-610 pipe mounting kil.

6. To zero the gage after

installation

Sethe indicating pointer exactly on the zero
miurk, using the external zero adjust serew on
the cover at the bottom. Note that the zero
cheek or adjustment can only be made with
the high and low pressure taps both open to
atmosphere.

QOperation ,
Positive Pressure: Conneet tubiog from
source of pressure to either of the twe high
pressure ports. Plug the port not used. Vent
ane or both low pressure ports to wimwsphere.

Negative Pressure: Conneet tubing Tron
source of vacuum or negative pressure 1o
cither of the two low pressure ports, Plug the
port not used. Vent one or buth high pressure
ports to atmosphere.

Differentiad Pressure: Connect tubing lrom
the greater of two pressure sources Lo cither
high pressure port and the lower wreither low
pressure port, Plug both unused ports.

When one side of gage is vented in a dirty,
dusty sumosphere, we suggest an A-331 Filter
Vent Plug be installed in the open port to keep
inside of gage cleun.

a. Far portable use or lemporary installation,
use 1/8" pipe thread 1o rubber wbing adapter
and connect Lo source uf pressure with rubber
ar Tygon tubing.

b. For permanent installation, 1/4” G.D., ur
larger, copper or aluminum tubing is rec-
ommended. See accessory bulletin 5-101 for
fittings.

MAINIENANGUE . Laye o

Maintenance: No lubrication or periodic
servicing is required. Keep case exterior
and cover elean. Occasionally disconnect
pressure lines to vent both sides of gage
o atmosphere and re-zero. Optional vent
valves, (bulletin $-101), should be used
in permanent installations.

Calibration Check: Select a secomd
gage or manometer of known sccuracy
and in an appropriate range. Using short
lengths of rubber or vinyl tubing, connect
the high pressure side ol the Magnchelic
page and the test gage 10 two legs ot a tee.
Very slowly apply pressure through the
third leg. Allow a few seconds for pres-
sure to equalize, fluid to drain, etc., and
compare readings. If accuracy unaceept-
able, page may be retwrned o factory for
recalibration. To calibrate in the ficld, use
the tollowing procedure.

Calibration:

1. With gape cuse. PN 1, held lirmly,

[vosen bezel, /N 4 by wining counter

clockwise. To avoid dumage, a canvis

strap wrench or similar tool should be
used.

Lift out plastic cover and “O” ring.

Remove scale serews and scale as-

sembly. Be careful not to damage

pointer.

4. The calibration is changed by moving
the clamp, P/N. 70-b. Loosen the
claump serew(s) and move slightly to-
ward the helix if gage is reading high,
and away il reading low, Tighten clinp
screw und install scale assembly.

5. Place cover and O-ring in position.
Make sure the hex shall on inside of
cover is properly engaged in zero ad-
just screw, PN 230-b.

6. Secure cover in place by screwing
bezel down snug. Note that the area
under the cover is pressurized in oper-
ation and therefore gage will leak if
not properly tightened.

@

7. Zero gage and compare to test instru-
ment, Make further adjustments as
necessary.

Caution: 11 bezel binds ninstalling,
jubricate threads sparingry with light ail
or molybdenum sulphate compound.

Warning: Alicmpled fickl repair may void
your wacranty. Recadibration ur repair by the
user is not recommendes). For best results,
return gage to the Gactory.

Trouble Shooting Tips:

= Guge won't indicate or is stuggish.

1. Duplicate pressure port not plupped.

2. Diaphragm ruptured due to overpres-
sure.

3, Fittings or sensing lines blocked,
pinched, or leaking.

4. Cover loose or O ring damaged,
missing.

S. Pressure sensors, (static tips, Pilot
tube, etc.) improperly located.

6. Ambient temperaiure too low, For
operation below 20°F order gage with
low tlemperature, (LT} option.

» Poimter stuck-gage can't be zeroed.

1. Scale 1ouching pointer.

2. Spring/magnet assembly shifted und

touching helix,

. Metallic particles clinging to magnel

and interfering with helix movement.

4. Cover rero adjust shalt broken or i
properly engaged in P/N 230-b ad-
Justing screw.

We pencrally recommend that gages

needing repair be returned to dhe fuctory.

Parts used in various sub-assemblies vary

frem one range of gage 10 another, and

use of incorrccl components may ciause
improper operation or failure. Gapes re-
paired at the factory are carcfully cali-
brated and ested o assure Vlike-new”
operation. After receipt and inspection,

[9%)

‘we will be happy 10 quote repair costs be-

fore proceeding.

Consult factory for assistance on unusual
applications or conditions.

Use with air or compatible gases only.

E]!'ea
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SAFETY INSTRUCTIONS

Because they contain high-speed rotating parts, fans and their accessories can present certain

dangers to installation and maintenance personnel. Carelessness can result in serious injury. The
following precautions are most important:

1.

In addition to the obvious hazards associated with the moving parts of rotating machinery,
fans present additional potential hazards that are not so obvious and should be considered by
the user for safe operation. :

Fans operate by creating suction and air pressure which can be hazardous. Solid objects can
be drawn into a fan's inlet and then become dangerous projectiles when they are exhausted -
through the fan's outlet. SOLID OBJECTS CAN ALSO CAUSE FAN 'FAILURE OR
IMPELLER FAILURE DUE TO IMBALANCE OR DAMAGE TO THE IMPELLER

BLADES. Personnel in close proximity to a fan inlet can be overcome by the suction, and
drawn into the fan. :

Whenever there is a possibility that solid objects can be drawn into a remote intake, the

intake should be guarded at all times. Before a guard is removed, the fan should be
disconnected and the power supply locked out.

Where fans are installed over an occupied area, safety guards should be provided to prevent
dropped objects from entering this area during installation and maintenance.

Access doors to a fan or duct system should never be opened while the fan is operating or
coasting to a stop. On the downstream (or pressure) side of the system, releasing the door
with the system in operation may result in an explosive opening. On the upstream (or
suction) side, the inflow may be sufficient to draw in tools, clothing, and other materials.
The power supply should always be locked out prior to accessing a fan or ductwork. Fan
design sometimes requires access doors to be supplied with internal components such as a
plug to fill a hole in the fan casing. These doors can often be heavy and difficult to handle.
Care should be exercised when opening, removing, and installing these components:

Even when the power supply is locked out, fans may cause injury or damage if the impeller
is subject to "windmilling" which is the turning of the impeller and drive components due to

a draft in the system. To guard against this hazard, the impeller should be secured to
physically restrict rotational movement.

Many fans, fan motors, and fan components run at temperatures that could burn someone
who comes in contact with the hot areas, including discharged or leaking gases. If this
potential hazard is present, steps should be taken so that personnel working near the fan are
aware of the danger and can exercise caution. -

221-06 / 040898 2
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6. Some fans can generate sound that could be hazardous to exposed personnel. Sound

pressure can be measured in the field, but obtaining accurate data is difficult. The
environment in which the fan operates can impact the ability to obtain accurate fan sound
readings. Consult the manufacturer for fan sound data. It is the responsibility of the user,
and maintainer to comply with specific safety requirements mandated by federal, state, and
local codes; and to follow industry safety standards and practices published by AMCA and
by other recognized agencies and associations, regarding personnel safety from exposure to
fan noise associated with use and exposure to the equipment.

7. Every fan should be installed with a suitable device allowing it to be completely
disconnected or isolated from the power supply. Many fans are started by remote switches
or push-buttons, by interlocks with other equipment, or by automatic controls. Before
performing any maintenance, inspection, or other activity which will require removal of

guards, ductwork, access doors, etc., or exposure of moving parts, the fan power supply
should be locked out and the fan tagged out of service.

In cases where the fan is power driven by a source other than an electric motor, appropriate
provisions should be made for the isolation or disengagement of the power supply.

8. Make a periodic inspection of the fan wheel, bearings, and drive to be sure that corrosion

and/or abrasion has not set in to weaken them. Corrosion and/or abrasion indicates danger
of mechanical failure. Corroded or worn parts should be replaced.

HANDLING & STORAGE

When they are received, immediately unpack and inspect the fan and accessories. Any visible
sign of damage should be noted on the delivery receipt. Rotate the fan wheel by hand to see that it
turns freely and does not bind. Check to see that all other parts or accessories are in satisfactory
condition. It is the customer's responsibility to note any damage in case of a claim. No material

or equipment may be returned without our prior written consent which, if granted, will include
shipping instructions that must be followed. ' '

Fans should be lifted by their bases or by the lifﬁng eyes or lugs provided for that purpose. Never
lift the fan by the shaft or housing.

During shipping and storage, fans should be protected from the elements and from falling
construction debris. Machined parts should be protected by coating with grease. Cover inlet and
outlet openings to prevent the accumulation of dirt and moisture in the housing. If outdoor storage
is necessary, enclose the fan within a reflective covering, which is positioned in such a manner

that air is allowed to circulate around the equipment. This will help to prevent build-up of
excessive heat and moisture.
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Rotate the fan wheel at least every thirty days in order to coat the bearings with lubricant. This
helps to retard oxidation and corrosion, and reduces the possibility of false brinelling. At the
time, purge the bearings with grease in order to remove condensed moisture. Rotate the
while greasing and do not use high-pressure greasers. In severe weather o
varies greatly, this procedure should be done more often.

7
INSTALLATION

same
wheel
r where the temperature

1. Place the fan on a rigid foundation such as a concrete base or a steel platform. This is
necessary for ensuring vibration-free equipment. The weight of the foundation should be

two to three times the weight of the fan and motor. The foundation should extend beyond
the outline of the fan by at [east six inches.

Platforms should be of welded construction in order to maintain permanent alignment of all
members. They should have sufficient diagonal bracing for supporting the load and
preventing side sway. An insufficient platform or foundation can produce & state of

vibration that is not a result of fan imbalance. It is the responsibility of the owner to provide
an appropriate platform or foundation.

2. Level the fan by shimming where necessary and then anchor the fan securely to the

foundation. If the base is not properly shimmed, the fan housing can distort causing the
wheel to rub the inlet cone.

The separation distance between the inlet sleeve of the fan and the end of the inlet air duct
should be %2-1”. This is the optimum distance to isolate the fan from the air duct system
and provide adequate support for the flexible connection. '

If vibration isolators are to be used, they should be installed between the fan and the founda-

tion. Make sure that the fan and its drive motor are not on independently isolated
foundations or bases.

3. Connect the drain coupling on the housing to the waste drain. Provide a trap or submerge

the end of the pipe to prevent loss of air. The depth of the trap or submergence must be
-greater than the fan static pressure rating.

4. Install all safety accessories - belt and shaft guards, inlet screens - before start-up.

5. For FW scrubbers, which include an integral fan, refer to Packed Bed Scrubber O & M
221-18 for scrubber installation instructions.
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START-UP CHECK LIST
6. 6.1 General

6.1.1 Before putting any fan into initial operation, the manufacturer's instructions should be
~ followed. Transportation, handling, and installation can cause fasteners to loosen, and cause

misalignment of fan components. Carefully follow this check list when commissioning
equipment. '

6.1.2 Lock out the primary and all secondary power sources.

6.1.3 A complete inspection should be made of all of the ductwork and the interior of the
fan. Make certain there is no foreign material which can be drawn into or blown through
the fan or ductwork. Appropriate protective measures and safety practices should be
observed when entering or working within these areas. These measures might include the
use of goggles, respirators, or other personal protective devices.

6.1.4 Make sure the foundation or mounting arrangement and the duct connections are
adequately designed and installed per drawings and in accordance with recognized
acceptable engineering practices and with the fan manufacturer's recommendations.

6.1.5 Check and tighten all bolts, fasteners, and set screws as necessary.

6.1.6 Check the fan assembly and bearings for proper grounding to prevent static electricity
discharge.

6.1.7 Check bearings for recommended lubricant and lubrication amount.

6.1.8 Spin the rotating assembly by hand to determine whether it rotates freely, without
hitting anything, and is not grossly out of balance.

6.1.9 Ensure power and drive components such as motor starter, variable frequency drive,
or hydraulic power unit are properly sized, maiched, and connected to the fan. Ensure use
of correct voltage, Wire the motor in accordance with all applicable electrical codes. Check
motor rotation to ensure proper operation by bump starting the motor.

6.1.10 Inspect impeller for proper rotation for the fan design.

6.1.11 Check alignment of drives and all other components.
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6.1.12 Check the belt drive for proper sheave selection and installation and make sure the
sheaves are not reversed. When the sheaves are reversed, it is possible to either run the fan

- at twice or half the design speed. If the fan runs at twice the design speed, catastrophic
damage to the fan and serious injury to persons in the area could result.

6.1.13 Check belt tension often. Ideal tension is the tension at which the belt will not slip
under peak load conditions. Over-tensioning shortens belt and bearing life. Keep belts free
from foreign material which may cause slipping. The use of belt dressing is not
recommended. See Appendix A for recommend tensioning.

6.1.14 Properly secure all safety guards and inlet screen.
6.1.15 Assure that all appropriate warnings have been put in place.

6.1.16 Secure all access doors to the fan and ductwork.

6.1.17 Momentarily energize the fan to check the direction of rotation. Listen as the fan
coasts to a stop for any unusual noise, identify the source, and take corrective action as
necessary. Any severe out of balance condition should be reported immediately. Do not

run the fan in an out of balance condition. To avoid overloading the motor, block the inlet
(i.e. induce static pressure loss) while performing this check.

6.1.18 Switch on the electrical supply and allow the fan to reach full speed. Check fan
speed with a tachometer. Check carefully for:

(1) Excessive vibration

(2) Unusual noise

(3) Proper belt alignment

(4) Proper lubrication

(5)  Proper amperage, voltage, or power values.

(6) Ifany problem is indicated, SWITCH OFF IMMEDIATELY.

(7)  Lock out the power supply. Secure the fan impeller if there is a potential
for windmilling. Check carefully for the cause of the trouble, correct as
necessary, and repeat check list procedure.

6.2 Even if the fan appears to be operating satisfactorily, shut down after a brief period,

lock out the power supply, and recheck items 6.1.5 through 6.1.17 as the initial start-up may
have loosened the bolts, fasteners, and set screws.

6.3 Install inlet and outlet ducting as required. Ductwork should be self-supporting since
its weight may distort the fan housing, causing contact between wheel and inlet cone.
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6.4 The fan may now be put into operation, but dulring the first eight hours of running, it
should be closely observed and checked for excessive vibration and noise. At this time

checks should also be made of motor input current and motor and bearing temperatures to
ensure that they do not exceed manufacturer's recommendations.

6.5 After eight hours of operation, the fan should be shut down and the power locked out.
Check list items 6.1.5 through 6.1.17 should be inspected and adjusted, if necessary.

6.6 After twenty-four (24) hours of satisfactory operation, the fan should be shut down
(locked out) and the drive belt tension should be readjusted to recommended tension. Tight-

en all bolts and set screws to manufacturer’s specifications (consult maintenance section of
these instructions).

6.7 After commissioning and start-up, the fan should be operated and maintained in
accordance with the manufacturer's and component manufacturer's recommendations,

MAINTENANCE

Periodic inspection of all fan parts is essential to ensuring proper operating condition. The
frequency of these inspections depends on the application and on the condition of the air being
handled. We suggest, however, that the inspection interval not exceed one month.

CAUTION: Be sure that electrical supplies have been completely disconnected and locked out

before attempting any fan maintenance. If a disconnect switch has not been provided, remove all
fuses from the circuit and lock the fuse panel.

Fan Wheel

Inspect the fan wheel for any build-up of foreign material and for excessive wear. Make sure that
the impeller coating is continuous and that no bubbles or pinholes are present. Any build-up of

foreign material should be removed. Do not use sharp objects which might damage the coating or
laminate surface, thereby reducing corrosion resistance.

If the fan wheel shows excessive wear or other condition causing severe unbalance, it should be
replaced immediately. Follow instructions outlined below.

Belts and Drive

Replace sheaves that are corroded or that have wormn grooves, burrs or rough spots. These
conditions impair drive efficiency and shorten belt life. '
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Check V-belt drive for proper alignment and belt tension as stated in paragraphs 6.1.11 and 6.1.13.
Belts must be perpendicular to fan and motor shafts. If belts show wear, they should be replaced.

On multiple belt drives, be sure to replace all belts. Never replace only a single belt from a
multiple belt set.

Dirt and grease reduce belt life, Clean belts with methyl chloroform, a suitable solvent, or with
soap and water.

Check tightness of all set screws and bolts. Adjust per the following schedule:

Set screws Hold-Down Bolts
Size Torque Size Torque

(in. - 1b.) (in. - 1b.)
10-32 33 3/8-16 240
1/4-28 87 1/2-13 600
5/16-24 165 5/8-11 1200
3/8-24 290 3/4-10 2100
7/16-20 430 7/8-9 . 2000

' Bearings

Grease-lubricated bearings are standard on Duall fans. Bearings are completely filled with grease
prior to shipment from the factory. They require periodic lubrication in order to ensure longer life
and smooth operation. The frequency of lubrication depends on the conditions under which the

bearing must operate. Use the guidelines concerning bearing maintenance which are outlined
below.

Pedestal

Periodically inspect the fan pedestal for cracks or other signs of wear. Touch up the coating as
necessary to prevent corrosion.

Shaft Seals

When provided, shaft seals should be inspected whenever the other parts are inspected. Replace
them when they are worn. Reference Duall O & M manuals 221-23 or 221-29 as needed.
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IMPELLER REMOVAL AND REPLACEMENT |
To remove the wheel.:
- Remove belt guard, shaft guard, belts, and sheaves.
- Remove rust and other material from the fan shaft with emery paper.
Loosen set screws on the bearing's self-locking collar. Turn tl;e collar in a direction

opposite to that in which the impeller normally rotates in order to loosen. File smooth any

burrs from the set screws in order to be able to remove the shaft, and to prevent damage to
the bearing.

Remove the inlet cone. To make re-installation easier, draw match marks on the cone and
housing before proceeding. With a putty knife, remove PVC caps on bolts holding the
collar of the fan inlet cone. Remove the bolts and slide the cone out of the housing.

- Slide the wheel and shaft assembly through the inlet opening in the fan housing,.
To replace the wheel:

- Insert the shaft into the bearings but do not tighten bearing set scTews.

- Replace the inlet cone and hand tighten in place.

- Pull wheel clear of inlet cone by sliding wheel/shaft assembly toward drive side.

- Measure back approximately 3/16 inches from the front edge of the wheel and place a mark

on the inside surface. Use a wax pencil or other soft marker. Do not use a sharp instrument
which may damage the surface.

- Move the wheel to align this mark with the edge of the inlet cone.

- Using finger tips, center the inlet cone in front shroud ring of the wheel. Tighten bolts
holding the cone. Reglue PYC caps, using cleaner and PVC solvent glue.

- Tighten bearing locking collars and set screws in accordance with the manufacturer's
recommendation. Collars lock when turned in the direction in which the shaft normally
rotates. Tighten nuts and bolts on inlet side holding bearing.

- Check assembly for proper clearances while rotating wheel by hand.
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Re-tighten all bolts, locking collars, aled set screws after 8 hours operation and again after
24 hours.

FAN DRIVE REMOVAL AND REPLACEMENT

Motors are provided with slide rail bases. They should be mounted as follows:

'.r'

- Anchor the motor slide base to the foﬁndation or beafing base.
- Coat studs on the slide base with grease to inhibit corrosion.
- Mount the motor on the slide base.

V-belt drives should be mouhted as follows:

- Remove dirt and corrosion from fan and motor shafts.

Coat bore of sheaves with grease or oil and mount sheaves on the shaft. Do not force the
sheave onto the shaft by hammering as this can damage both shaft and bearings.

- Move the motor to the position closest to the fan shaft by adjusting the motor slide base.

- Install the belts by working them over the grooves of each sheave until they are in place.

Never use a screwdriver or similar tool to install belts since this may break the cords in the
belts. '

- Using a straightedge, adjust the sheaves so that both shafts are at right angles to the belts.
Tighten sheaves in place.

- Take up belt slack by adjusting the motor slide base. Use drive manufacturer's
recommendations for correct belt tension. Proper tension is indicated by slight bowing on
the slack side of the belt. If belts are too tight, excessive wear on fan and motor bearings
will result. Insufficient tension shortens belt life and may cause vibration.

- Install belts and shaft guards before operating.
- Check belt tension and sheave alignment after several days of operation.
BEARING LUBRICATION AND REPLACEMENT

The bearings will discharge excess grease through the seals for a short period of time after start-
up. Do not replace this initial discharge. Leakage will cease after the excess grease has been
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purged from the bearings. The bearing will also tend to run hotter than usual during initial start-
up. |

Bearings require periodic lubrication in order to ensure longer life and smooth operation. The
frequency of lubrication depends on the conditions under which the bearing must operate. In

clean, dry environments having ambient temperatures of -30°F to 150°F we suggest the following
schedule: * ' -

Suggested Lubrication Period in Weeks

Hours Run Maximum Shaft Speed (rpm)
_Per Day 250 500 750 1000 1500 2000 2500 3000
8 36 36 34 31 29 28 27 26
16 36 31 29 28 28 26 24 24
24 34 29 27 26 24 24 24 24

In atmospheres containing dust, water, or corrosive vapors the frequency of lubrication should be

increased. The bearings should be kept full. Slight leakage of grease from the seal will help to
prevent entrance of foreign material.

When lubricating bearings make sure that the fan is operating or at least that the wheel is rotated.
This will help to distribute the grease. Clean the grease fitting before you start in order to prevent
contamination. Pump in only enough grease to force a slight film of grease under the seal all
around the bearing. Observe the grease that is expelled. Black grease or foreign material in the
grease indicate that the greasing frequency should be increased.

Do not over-lubricate. Too much grease causes overheating. If excess grease in the bearing causes
overheating, remove the grease fitting to allow excess grease to escape.

Do not use two types of grease in the same bearing. Flush old grease from bearings before adding

new grease of a different type. Care should be taken so that the seals are not blown out due to
excess pressure.

Bearings are lubricated at the factory with a lithium base grease having No. 3 consistency.
Relubrication with a similar grease that is suitable for ball bearing service is recommended. If you
are not familiar with the application, consult a reputable grease manufacturer.

221-06 / 040898 11
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The fci)llowing greases or their equivalent are recommended:

Shell Alvania #3, Dolium #2, Darina #2

Chevron SRI #2

Texaco AFB #2, Multifac EP #2

Mobil Mobilux #2

Gulf Oil Gulf Crown #2
Imperial Molub #2

Standard Amolith #2

To mount new bearings:

Inspect the shaft for wear at the bearing mounting positions. Shaft diameter should not be
undersized more than commercial ground and polished tolerances.

Place new bearings loosely on the shaft. Drop mounting bolts in place and make them
snug. Adjust the position of the shaft with proper spacing at either end.

Center both ends of the shaft in the bearing housing. Use the clearance in the mounting
holes for horizontal adjustment, and shims for vertical adjustment.

Tighten the bearings to the base plate and check the position of the shaft for proper
alignment. The shaft should slide freely end to end.

Refer to the section on wheel replacement for correct position of fan wheel in relation to
the inlet cone.

Tighten the locking collar and set screws of the bearing closest to the wheel in accordance
with the manufacturer's recommendation. Collars lock when turned in the direction in

which the shaft normally rotates. Dimple the shaft beneath the set screw to prevent
slipping on vertically-mounted shafts.

Grasp the sheave end of the shaft and pull away from the wheel while tapping the locking

collar of the bearing closest to the sheave with a soft mallet in the opposite direction, i.e.
toward the wheel.

Tighten the locking collar and set screws of the sheave-end bearing in accordance with the
manufacturer's recommendation. Collars lock when tumed in the direction in which the

shaft normally rotates. Dimple the shaft beneath the set screw to prevent slipping on
vertically-mounted shafts.

Re-tighten all bolts, locking collars, and set screws after 8 hours operation and again after
24 hours.

221-06 / 040898 12



TRO-UBLESHOOTIN(%

Excessive Vibration/Noise

1.

2.

10.

11.

12.

Loose mounting bolts, set screws, bearings, or couplings.
Misalignment or excessive wear of ‘couplings or bearings.
Misaligned or unbalanced motor.

Bent shaft due to mishandling or impact.

Accumulation of foreign material on wheel.

Excessive erosion (wear) of the wheel.

Excessive system pressure or airflow restriction due to closed damper or small duct.
Inadequate structural support, mounting procedures, or materials.

Externally transmitted vibrations; resonance or pulsation,

Fan operating near stall point due to incorrect system design or installation.
Improper location/orientation of fan intake and discharge.

Nearby sound reflecting surfaces.

Inadequate Performance

L.

2.

Incorrect testing procedure or calculations.

Fan running too slowly. Check shaft speed with tachometer.
Wheel rotating in wrong direction or installed backwards.
Wheel not properly centered on inlet.

Damaged or improperly installed cutoff.

Poor system design, closed dampers, air leaks, or clogged filters.

221-06 / 040898 13



7.  System effects due to sharp elbows near inlet or 'sharp deflection near outlet.

Premature Failure

1. Prolonged or major vibration.
2. Inadequate or improper maintenance.
3. Abrasive or corrosive elements in the airstream or surrounding atmosphere.

4. Misalignment or damage to rotating components.

5. Bearing failure.
6.  Excessive fan speed.

7.  Extreme temperatures,

RARBHBEHEH
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APPENDIX A

BELT TENSION CHECKER

TENSIONING V-BELT DRIVES WITH A BROWNING TENSION CHECKER
General rules of tensioning.

IINTERReEEE] 1. Ideal lension ls the lowest tension i
LIRUTE Q0 oy at which the belt will not slip under -
e '_"j—'l‘fjr__ peak load conditions.
Soould e
Specsanallinjor, 2. Check tanslon frequently during the
damage:. § 3. Overtensioning shortens belt and '
bearing ffe. _
4. Keep belts free from foreign
material which may cause slip.
5. Make V-drive Inspection on a peri-
odic basis. Tension when sl pgg.
Never apply belt drassing as thés will
damage the beit and cause early
faitura,
cerLecnon > TENSION MEASUREMENT PROCEDURE
FQRCE SMALL

(BE)
1. Measure the belt span (see sketch).

2. Position bottom of the large *0” ring on the span scale at the measured

belt span. o

3. Setthe small "0" ring on the deflection force scale to zero. -

P

4. Place the tension checker squarely on one beit at tha center of the balt 3 -

1 span. Apply a force on the unﬁer and perpendicular to the beit span e
£ until the bottom of the large “O” ring Is even with the top of the next belt =

Tvan)

ooan or with the bottom of a straight edge laid across the sheaves.

Ie.s__
STRAIGHT | 8 CALE : 5 -
EDG - 5. Remove the tension checker and read the force appiied from the bottom CE
\ - of the small "O” ring on the deflection force scale. _ -
3 ' ~7

. 6. Compars the force you have applied with the values given in the tables

e on mlesmcard.The force should be between the minlmgvn and maximum

JL ‘; shown. The maximum value is shown for"New Belt® and new beits shoukd

be tensioned at this value to allow for expected tension loss. Usad belts
should be maintained at the minimum value as indicated In the chart IF
vBELT THE BELT SPAN WAS MEASURED iN INCHES, THEN USE THE
POUNDS OF FORCE VALUES FOR COMPARISON. IF THE BELT
SPAN WAS MEASURED IN CENTIMETERS, THEN USE THE
KILOGRAMS OF FORCE VALUES FOR COMPARISON. .

/
NOTE: The ratio of deflection to belt span Is 1:64 In efther units of mea-
surements.

AWARNING | Disconnect all power while adjusting unlte




SHEAVE DIAM - INCHES

The above method of tensioning belt drives Is to be used when
suggestions listed in the drive selection tables of the Browning
than 1.5, consult Browning. For exact tension cealculations,

Form #5453-4 5/22/96

Printed in U.S.A.

SHEAVE DIAM - MILLIMETERS
DEFLECTION FORCE - LBS, DEFLECTION FORCE - KG.
BeR Daiocfion Forow | Bekt DedecSon Forcs
Skt | sheev | rew v e S | Sneeve | mew ;:LE " ]
Croza
st Dtametr | Range | uremsabiag Notchod Socgon| Cjmater| - Renga pdhed | Motchad
Renga Qriphsnds Qripbands
Bet | Bet | Ban | per .
000 37 | 68 | 41 { 81 .90 |Jo2s0| 17 | 28 [ 18 | 2o
30-38 |aso1amo| 28 | a2 | a4 | so 8- |asordo0]| 13 | 1a | 33 | 33
1000-2500| 45 | 68 | &0 | 7.4 v j10o200] 20 | 3 | 23 [ sa
AAX [ 38-48 2501-4000] 38 57 43 ¥} AAX | 9110 2S01-4000] 1.7 28 20 29
80-70 | 10002500) &4 | 80 | 87 | 94 121. 175 1000-25001 24 | 38 | 28 | a3
_|zo4mo] 47 | 70 | &1 | 76 2014000] 21 | 32 ] 23 § s4
BOBO| - | - | 49 | 72 soso |- | - | 22 | as
3442 omama] - | I} 42| o2 85-105 | en14c00| - - | 19 | 28
0020 | 83 | 78 | 71 | 105 802500 | 24 | 38 | 32 | 48
B8X [ 44-58 | oomuoco] 45 | a2 | 74 | 5y BEX | 108- ol asnaomo| 20 | 35 | 32 | &
58.85 | 2020 | 83 | 94 | 85 | 128 A A
25014000] 80 | 80 | 73 | 100 25014000 0 | 33 | 49
70.90 | SOV | 118 | 178 | 147 | 218 ws-zo| 2007 | 82 | 77 | &7 | o8
cox e J17419000) 04 | 138 | 110 | i7s cox i741-3000) 43 | &3 | 64 | 70
95-180| 01740 [ 141 | 210 | 158 | 238 231-400| 5001740 64 | o8 | 72 | 107
; 1241300] 125 | 185 | 148 | 218 1741:3000] &7 | 84 | o5 | 9
200850 | 249 | 70 | - - .wo| 20880 | 13 [ves| - [ -
o 120109 ssiimo ) 212 | s13 | - - o L6-40) esris0 | ve | 142 ] - -
200850 | %04 | 452 | - 200850 | 138 | 205 | - .
180-2.0 oo\ o0 | 258 | s | - - 401-810] ggrs00 | 118 | 172 | & .
e = I R R
10002500| a8 | 51 | 42 | 82 to0-2500] 18 | 23 [ 18 | 28
svavx[zes-aes 0] S0 | | 2] %2 wvavx) -0 | 2RIl 1R 21 12| 28
_ 1000200 45 | 73 | 63 | 79 .17 | 10025001 22 [ a3 | 2 | 38
412890 so1ac00| 44 | 88 | 49 | 73 #1175 |so14000{ 20 | 30 | 22 | 33
500-1749 . - 102 | 152 170 sagru - . :g :.g
as-e7 700l - | - | as | 1a2 vo-1o| woa0| - | - . !
w0l - | . | se | as sor4000) - | - | 25 | 30
SVSVX 7.1-109 500-1740 | 127 188 | 144 221 BV,5VX 17.25| 501740 | 88 as a7 100
: 17413000 112 | 167 | 137 | 201 i7a1-3000] 81 | 78 | a2 | 9
€00-1740 [ 155 | 234 | 7.1 | 255 5001740) 70 | 108 | 78 | 118
1218 17a1-3000| 148 | 215 | 1es | 220 T} irursocol as | 5o | 78 | 1is
200850 | 300 | 493 | - = cao) 20850 [0 | =z [ - | -
ov E2317 sst1500 ) 28 | ae0 | - - ov L) astasco | 122 | w3 | - .
100-224 2020 | 26 | %2 [ . - P AR EIE -
“ost1500 | 353 | 27} - . ssi-150 | 180 | 2

a drive has been selected in accordance with the
catalog. For drives with service factor greater

usé the Browning EDGE® Selection Program.

BROWNING
Emaerson Power Transmission Com.
MAYSVILLE, KENTUCKY 41058

.,




/8. PILLOW BLOCKS/CAST IRON

RAS, &S, &6
s..mdard Serles

Fainir RAS and TAS type piliow blocks are similar in design and equal in
load carrying capacity lo the RAK and TAK types, but have slighily r“- /-
ditferant base to center height dimension to make them interchangeable /

with certain other comgatitive designs,
The RAS pillow block is equipped with G-KRAB (R-Seal) wide inner - 4 :- 1.
ring bearings, TAS with G-KPPB (Tri-Ply Seal), and LAS with G-KLLB 1=
(Standard) wide inner ring bearings. Seif-locking collars are suppﬂed S
with all units. )
Contact The Torringion Company to discuss highly oorroslve
applications {L.e. food processing, chemical exposure) where Falnlr . o

TDC™ bearings can be ullilzed. Bearing Data
Recommended shalt tolerenoes: 12" W™, noemingd ko -.0005", -.013 mem; Unit e E
T8 o n Bearitig Number Dimenslons end Load Ratings
. .. RAS Q...KARE Pager 143
TAS ' G...XPPB Pages 154
. LAS C- - -@...KLLB Pages 151
70 ORDER, SPECIFY UNIT AND SHAFT DWMETER. Example: RAS 1 %14, ..
unn Shet W # B J4 L A H N N & 8 T Bt Ba Collr  Housing  Unit
Diam, Slze Number™ = Number Mumber WL
in n i i, in i in. in. in, in. in. n n in, New Ibs.
mm|- mm mm mm MM MM MM MM MM MM MM MM MM mm RAS [TAS) {Didy 5]
::S L) ) G1008KRRAB | SYeK
[ £
RA: . 4: 3w 2Tn 1%z ¥h Th Vw Ba T T 1t S Wg 0» 2:m:: L ::m T8 10
RAS e W - 56 i O A .1 B ¥ S |- B B | 22 AR W 151 10 GIC11KRAS : - Ta58) A
RAS v GE1TKRRR SEITX
_F e Ll 18» 2w 192 3B § "M Ma W B2 15e 1Mu N ¥s  G1012KRRB ST T40ZN 10
R ; N Ny B3 £ %9 170 N8 15 1t 1 NI XE 159 10 GE2IKRRB SEXK  (T055) &%
m;:: o - . - - - -+ GIMIKARB (KPPB) SMIX -
i
RAS. TAS ,; Vil 29w W AW 52 92 Wz Uw e 1 1Y S 3 GIDKRRE  (KPPS) SHTiik .
' e EN M4 ud M8 U7 BT &1 M1 ME M1 @y gy p COSKRRB (KPPB) SX  Tas G,
RAS, TAS ,LAS i " ) : i ’ L G110KRRB {KPPB) S51100K ’
RAS, TAS ] GE25KRR8  (KPPB) SExK
RAS, TAS 11w G11MKRR8 (KPPB) 51id1K
RAS, TAS 1t i o 12z A% B 1% Tim Yw S 19w 1Ys Bz th GI102XRAB {KPPB) SIRK  T441 2%
RAS, TAS, LAS 19%s RE  BI B4 M5 52 BT KT W3 BB MY N2 198 12 GUGIKRAB (KPPB) SMOX (13000 1297
RAS, TAS /B . - GEXKARB (KPPB) SEXX
RAS, ;ﬁ 1L . ' G1104KRRB (KPPB) SN
14w o . . . - gy - . N .
mns W‘ th. e 2% 5 s 1300 2pp” tw W MO IND fa W GIOSKRRE (KPPB) StHC THee 19
RAS, ‘ 08 W sz M2 W 62 W3 W3 AT M .S .27 . SlekaAD (KPPB) SR oo i
RAS, TAS, LAS e : . . . o o - i * © Y GIYOIKRRB  {KPPB) 51X ’
RAS, TAS 08 c . - ) GEISKRRE {KPPB} SE3K
TAS 1 ' -
m TAS I'I'u 18w YS5m 2W2 5 TWw 1 Y s Ve BA VW Sw Wi gnmm:: :::;:{ i::m 428 M
AAS, TAS o| 97 M w3 T | 5 W0 W1 A2 W3 M3 7 n GE'mw“nl B (ePB) Sk (MG 1
RAS, TAS 1% : G]110KRRH (XPPB)  S1IK
RAS, TAS 1ty 2 Aw 2Um S5 TWm 2 Yy e 1th 2 i 1 1 GU1IKRRB {(XPRB) S11K T4 50
RAS, TAS L1 P9 e 54 we2 M3 HE 180 M3 MWE O BI5 M3 XA 12 GINIKRRE ([KPPB) SInx (T-X68) 149
RAS, TAS 5 : - GE45KARB (KPPB) SE&K
RAS, TAS 16/ ' G1113KARE (XFRE) S51IM
AAS, TAS 1 I 1z 2% 82 T Ve W Dim 1%z W M %2 M GI14XRRE (KPPB} S1MK T4 6RR
RAS, TAS, LAS 1%y % w3 RT w0 W 556 190 183 W4 BE B/ 7 % GI115KRRB (KPPB} S51M1% (TXM6 100D
RAS, TAS 0 GESOKRRB  (KPPB)  SE5
:& :AS 2 G1200KRRB {KPPB)} S1ZK
AS n ]
RAS, TAS 2 ,: in AT 2% BMw B Vi W Bp Yz 1 1Dim Y2 ::m::: :::::; ::?’:( THRE A
: - 2
RAS, TAS P BX 162 M4 M2 223 587 A6 1B A4 T2 07, A& 16 GI203KRRE {KPPB) 51X Txr8)
RAS, TAS -] GESSKARB (XPPB) SESK
: Uh G1204KRRB S$1204¢
3,
RS 24: P e e T2 s P We DBz 182 e 1Mm 1w Sh g:m:: ::: 0
_,P RAS, B A B By 7AWy T @Y N W3 B\ MY ¥ X2 18 G1207TXRRB Sui T34 551
RAS 0 . GEGOKARE SEAO
RAS FA W %= B 80 W 2N 1 n th i e 14 W GINVSKRRA S121% 1o 189
RAS T B25E 1642 2§ 222 X By S 22 Nl wmE B Mg % GE75KRAB SETSK ) 90%
™Baaring number tor RAS is G-KARS. TAS unit uses G-KPPB typa,

Noke: Al units have Vs pipe Wrsad grarse fivting axcapt Ve-""/+s 1nd ¥4 units which have
Va- 20 fitting.
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FAENIR
BALL BEARING
TRANSMISSION UNITS

Pillow Blocks
Flange Units
Cartridge Unlits
Take Ups
Hanger Unlts
Special Units

Bl T
~

WARRANTY

The Torrington Company will replace, free of charge,
within ninety days from date of sale, any bearing
which in its judgement has failed because of defective
material or workmanship, provided it has been shown
to have been properly mounted, adquately lubricated,
and not subjected to abuse in operation or assem-
bling. Such bearings must be refumed to the factory,
charges prepaid, and with complete information as to
-service. The Torrington Company assumes no re-
sponsibility for contingent or consequential damage in
any event. This guarantee Is in lieu of all warranties
either expressed or implied.

IMPORTANT!

Directions for Mounting

and LUbrication

FAENIR

INDUSTRIAL UNITS

Equipped with
Relubricatable Ball Bearings

TORRINGTON
Part of worldwide Ingersol-Rand




FAFNIH PHELUBHICAITEY I RANDNIODIVIY Uil s B
INSTA. _ATION |

3. Slide collar against cam end-of in-
ner ring. Engage cams by rotating collar
until it slides over cammed end of inner
ring. Lock collar by tapping lightly in di-
rection of shaft rotation, Tighten set

IMPORTANT:

Shaft must be up to size and straight
and should be {free frem burrs. I old
shaft is used, be sure ball bearing is

not seated on worn section. H,-d“- Sexls I screw.
The proper mounting procedure is 1o: = NOTE: After installation of this unit and
. . e . = . determination of correct rotation, check
1. Align the bearing in its housing ] for proper engagement of collar and

and slide unit into position on the shaft. tightness of set screw.

To disassemble, loosen set screw and
tap collar in direction opposite shaft

I ;
R-Seals rotation.

2. Bolt the housing tightly to its
mounting support.

gt

LUBRICATION

Bearings have been factory prelubricated with high Where service is gbnommal with respect to speed,

quality grease and for normal conditions of service iemperature, exposure to moisture, dirt or corro-
require no further lubrication. sive chemicals, or where extremely long life is re-

Normal service is considered as operation in a quired, periodic relubrication may be advisable.

TAENE

clean, dry, atmosphere at temperatures between The Torrington Company will advise of suitable
-30 degrees fahrenheit and 180 degrees fahren- greases for abnormal service on request.

heit and at shaft surface speeds up to 2100 ft. per
minute. This corresponds to a 1" shaft at 8000
RPM, a 2" shaft at 4000 RPM or a 3" shaft at 2700

RPM. - N _
SAFETY INSTRUCTIONS

This product must be properiy Installed and maintalned to perform as Inlended by the manufeclurer.

Befare Installation, cansult manufeclurer's recommmendatilons.
Fallure to sdhere to menufaclurers recommendations may result premature preduct failure and/or personaol Injury.

Store producl in & dry and clean ares.

Na mnAat renne ontlt coadie In 1en
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TEFC HOSTILE DUTY

THREE PHASE
TYPESCT,J
! 200 HP 143T thru 449T Frame
. ﬂ j
For mill and chemical plants and other hostile environments.
- _ NEMA | APPROX.
MODEL LIST piIsc. SERVICE| NOM. VOLTS SHPG
HP RPM FRAME | NoO. PRICE | SCHED. | TYPE _ FACTOR EFF. {60 HZ) WT. (LB)
25 3600 2B4TS E410 $1325 3X CT 1.15 885 [208-230/460 340
3600 284TS H264 * $1325 ax CT 1.18 88.5 575 340
1800 2847 E41 $1230 ax CT 115 | 91.0 [208-230/460 340
1800 2847 H266 $1230 3x CT 1.15 91.0 575 340
1800 284TS C509 $1230 3X cT 1.15 91.0 [208-230/460 340
1200 3247 F204 $2094 3TE CT 1.15 90.2 230/4680 530
1200 3247 H274 $2094 3TE cT - 1.15 90.2 575 530
900 326T * $3406 3M CT 1.15 NA 230/4860 590
900 - 326T * $3496 3M. CT 1.15 NA 575 590
720 365T * $5592 3M CT 1.15 NA 2307460 800
720 365T * $5592 M CcT 1.15 NA | 575 800
30 3600 286TS E412 $1461 ax cT 1.15 89.5 230/460 390
3600 286TS H265 * $1461 3x CT 1.15 89.5 575 390
1800 286T E413 $1494 X CT 1.15 91.1 230/460 350
1800 286T H267 $1484 | 3X CT 1.15 1.4 575 390
1800 286TS E414 $1494 3X CT 1.15 91.1 230/480 390
1200 326T F205 $2556 3TE CT 1.15 90.2 230/460 590
1200 326T H275 » $2556 3TE CcT 1.15 20.2 575 590
900 364T * $4119 3M cT 1.15 NA 230/460 750
i 900 364T * $4119 am CT 1.15 NA 575 750
: 720 405T * $6340 M CT 1.15 NA 2307460 1200 y
720 405T * $6340 3M CT 1.15 NA 575 1200 ‘ i
40 3600 324TS F206 $1917 3TE CT 1.15 80.2 230/480 530
3600 324TS H270 » $1917 3TE CT 1.18 90.2 575 530
1800 3247 F208 $1932 3TE CT 1.15 ;.7 230/460 530
1800 324T H272 $1932 3TE CcT 1.15 1.7 575 530
1800 324TS F207 $1932 3TE CT 1.15 917 230/460 530
1200 34T F209 $3344 | 3TE CcT 1.15 91.0 230/480 750
1200 364T H280 » $3344 -3TE CcT 1.15 91.0 575 750
800 365T ¥ $5102 M cT 1.15 NA 2307460 800
800 365T * . $5102 3M CT 1.15 NA 575 800
720 405T * $7769 M CcT 1.15 NA 230/460 1200
720 4057 ¥ $7769 3M CT 1.15 " NA 575 1200
50 3600 326TS F210 $2658 3TE CT 1.15 81.0 230/460 590
3600 326TS H271 $2658 3TE CT 115 575
1800 326T F212 $2487 | 3TE CcT 1.15 92.4 230/460 530
1800 3267 H273 $2487 3TE CT T.15 9z B75 550
1800 326TS F211 $2487 aTE CT 1.15 924 230/460 580
1200 365T F213 $3904 aTE CT 1.15 H.O 230/460 BQO
1200 365T . H281 * $3904 3TE CT 1.15 91.0 575 800
900 404T * $6078 3M CT 1.15 NA 230/460 1000
900 4047 * $6078 3M CT 1.15 NA 575 1000
Motors marked 208-230/460 volts may not meet all NEMA (MG-1) performance standards when operated at 208 volts.
*Product listed may not be available from stock
! | a
See Operating Characteristics, page 182
See Dimension Print, pags 208
U. S. ELECTRICAL MOTORS
DiVISION OF EMERSON ELECTRIC CO. oaH




OPERATING CHARACTERISTICS
THREE PHASE .
TOTALLY ENCLOSED FAN COOLED

v -
T =CT |
CURRENT TORQUE AT FULL VOLTAGE &
SPEED IN AMPERES FULL LOAD PULL OUT
R.P.M. % EFFICIENCY | % POWER FACTOR ! 230 VOLTS TORQUE AT| LOCKED BREAK-
" FULL |, FULL £ 172 FULL 4 12 FULL LOCKED |FULLLOAD|(STARTING) DOWN
HP.| syN. | Loap |“oan | Loap | Loap LOAD| LoAD | LOAD | LOAD | STARTING SPEED _|PERCENT OF FULL LOAD | CODE
T [ 1800 | 1740 80.0 785 74.0 730 635 50.5 1.6 12,0 3.0 275 300 L
1200 | 1145 76.0 75.0 70.5 84.5 54.5 42.0 2.2 10,0 4.3 170 250 L
1-1/2{ 3600 | 3485 77.5 77.0 725 86.0 80.0 68.5 2.1 165 2.3 175 250 K
1800 | 1720 80.0 80.0 77.5 785 70.0 56.5 22 155 4.8 250 280 K
1200 | 1145 75.0 74.5 70.0 66,5 57.0 44.0 2.8 155 6.9 165 250 K
|~ 3475 | 7935 795 75.5 B7.0 B1.3 FAN) 27 215 3.0 170 230 T
1800 | 1725 83.0 83.0 80.5 78.5 70.0 56.5 2.9 230 6.1 235 270 L
1200 | 1150 | 76.5 755 70.5 82.0 525 40,0 4.0 24.5 9.1 160 240 L
3 13600 | 3465 79.5 80.0 77.5 B4.5 78.5 875 4.2 245 4.8 160 230 K
1800 | 1725 78.5 79.0 78.0 80.0 72.0 58.5 4.5 315 9.1 215 250 K
1200 } 1150 79.5. 80.5 78.0 71.5 63.5 51.0 4.9 22.0 137 155 230 K
5 | 3600 | 3470 82.5 83.0 &1.0 86.5 B2.0 73.0 6.6 445 78 150 215 J
1800 | 1710 83.0 84,5 83.0 85.0 79.0 68.0 6.8 52.5 154 185 225 J
1200 | 1150 83.0 B3.0 85.0 56.5 435 87 440 228 150 215 J
7-1/2] 3600 | 3475 84.5 85.5 84.0 87.0. B4.0 77.0 9.5 54.5 113 140 200 H
1800 1725 86.0 875 B8.5 B5.0 82.0 74.5 9.6 54.0 228 175 215 H
1200 | 1160 | 85.0 85.5 84.0 B81.5 75.0 63.5 10.1 53.0 34.0 150 205 H
10 | 3600 | 3480 86.0 87.0 86.0 87.5 84,5 77.5 124 76.0 15.1 135 200 H
1800 | 1735 85.5 B86.0 855 85.0 B2.5 75.0 12,9 85.0 203 185 200 H
1200 | 1158 86.0 87.5 B6.5 8a.5 78.5 68.5 13.0 BO.5 45.5 150 200 H
15 | 3600 | 3520 B5.0 85.55 83.0 89.5 88,5 84.0 18.5 AEEN] 225 130 200 G
1800 | 1758 a7.5 88.5 87.5 84.0 80.0 70.0 19.0 110.0 450 160 200° G
1200 | 1180 86.5 88.0 87.5 81.0 77.0 87.0 20.0 106.0 68.0 140 200 G
20 | 3600 | 3505 86,0 87.0 85.5 89.0 88.5 85.5 24,5 137.0 30.0 130 200 a
. 1800 | 1750 88.5 80.0 89.5 85.5 83.0 76.0 24,5 135.0 60.0 150 200 G
| 1200 | 1180 86.5 88.5 88.0 83.0 79.0 70.5 23.0 143.0 91.0 135 200 G
2> ) 3600 | 3510 845 85,0 82.5 87.5 86.5 81.5 320 179.0 ars 130 200 G
1800 | 1755 89.0 80.0 90.0 88.0 85.0 80.0 30.0 182.0 75.0 150 200 G
1200 | 1135 88.5 80.0 £9.2 82.0 83.0 78.5 31.0 174.5 113.0 135 200 G
a0 | 3600 | 3510 87.5 88.5 87.5 29.5 89.5 85.5 36.0 2125 45.0 130 200 G
1800 | 1750 90.5 91.5 91.0 80.0 89,0 85.0 34,5 208.0 80.0 150 200 G
1200 | 113s 88,0 80,0 80.0 86.0 84.5 79.5 37.0 2250 136.0 135 200 G
40 | 3600 | 3525 885 89.5 88.5 88.0 85.0 85.0 45.0 261.0 60.0 125 200 G
1800 | 1760 90.0 91,0 80.5 89.0 88.0 84.0 470 273.0 118.5 140 200 G
1200 | 1170 89.5 90.5 90.0 87.0 84.5 780 48.0 289.0 1800 135 200 G
50 [ 3530 900 1 910 | 900 [ sop 895 | 870 58.5 355.0 75.0 120 200 |
1800 | 1760 91. 82.0 81.0 89.5 88.5 84.5 57.5 375.0 150.0 140 200 G)
17155 Y] 91,0 91.0 880 B0 B2.5 590 kLR 2250 | T 2 G
- 60 | 3600 | 3520 91.0 915 90.5 885 87.5 83.0 70.0 438.0 90.0 120 200 G
1800 | 1770 91.0 91.5 91,0 87.0 §6.5 82.0 71.0 398.0 1768.0 140 200 G
1200 | 1170 91.5 91.5 80.5 B85.0 82.0 75.0 73.0 434.0 270.0 135 200 G
75 | 3600 | 3550 91.5 91.5 90,5 89.0 88.0 835 86.0 537.0 12,0 105 200 G
1800 | 1770 92,0 92,0 91.5 86.5 25,5 80.0 BE.O 545.0 2225 140 200 G
1200 | 1170 92.5 93.5 93.0 85.5 84.5 80.5 89.0 547.0 337.0 135 200 G
1003600 | 3520 92,0 920 80.5 50.0 89.0 85.a 113.0 740.0 i50.0 105 200 G
1800 1785 92.5 92,5 91.0 86.0 83.0 76.0 118.0 717.0 297.0 125 200 G
1200 1185 92.3 92.3 91.8 85.3 B2.4 75.0 119.0 656.0 443.0 125 200 G
125]| 3600 | 3555 92,1 82,0 90.7 90.2 89.5 86.2 141.0 898.0 184.0 100 200 G
1800 | 1775 91.3 01,2 89.6 8a.4 86.5 81.3 146.0 825.0 369.0 110 200 F
1200 | 1185 93.6 04.4 94,1 B5.7 83.3 76.5 174.0 891.0 §64.0 125 200 G
150 | 3600 | 3560 928 92.8 91.5 83.9 B89.2 85.4 168.0 1012.0 221.0 100 200 G
1800 1780 92.3 92.3 91.1 B8.6 B6.7 816 172.0 1060.0 442.0 _110 200 a
200 | 3600 | ase0 94.0 94,3 93.6 89.9 89.4 B6.4 221.0 1588.0 295.0 100 200 G
1800 | 1780 93.6 93.9 93.2 89.4 88.5 845 223,0 1417.0 580.0 100 200 G

t Values shown are representative, not guaranteed.

s Full load efficiency is U.S.E.M.'s avera
minal nameplated value, which has t

¢ 1 through 200 HP, 3 phase.

* NEMA values.

ge calculated value based upon pravious tests. This value w
o be selected fram the NEMA table per MG1-12.58, in order t

it usually vary from the NEMA

0 comply with NEMA standards

®
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HORIZONTAL MOTOR DIMENSIONS
THREE PHASE - CAST IRON TEFC

& EXPLOSIONPROOF
TYPES CT, CTE, TCE, CE, LE, L, NC, LC
( 1 o
c —
2 — N

T E
\ = L,

-

H-4
HOLES AA-SZE
2F COoNDUIY
B ——e- :
; ' MAX. | MAX. [ max. MAX. | sa@
: FRAME A B C D 2F H N Q P U AA KEY
56 6-1/2 4 12-1/2 3-1/2 3 11/32 2-11/84 | 7-12 | 7-3ia 5/8 3/4 316
1437 | 6-1/2 6 12-1116 | 3-12 4 11/32 2-3/8 7-1/2 8 7/8 3/4 X186
145T | 6-1/2 8 12-1116 | 3-112 5 13/32 2-3/8 7-1/2 8 7/8 314 316
1821 | 8-7/8 | 5-3:4 | 15-3/16 | 4-1/2 4-1/2 1332 [ 2-15116 | 8-5m g-172 1-1/8 3/4 14
—( T 18w | 634 | 163116 | 412 912 | 13/32 | 2-1516 | 955 | O-i 1-1/8 34 174
T [10-172 | 7 18-9116 | 5-1/4 512 [ a2 3-3/4 11 11 1-3/8 1 5/16
215T | 10-1/2 | 8-12 | 20-116 | 5-17a 7 13/32 3-314 H 11 1-3/8 1 5/16
254T | 12-1/8 | 10- 14] 23-1/4 6-1/4 8-1/4 17/32 4-3/8 13 14 1-5/8 1-1/2 38
2567 | 12-1/ 12 25 6-1/4 10 17/32 4-3/8 13 14 1-5/8 1-1/2 ¥a
284T | 13-314 | 11-12| 26-158 7 9-1/2 17/32 5 14-114 | 14-38 1-7/8 1-1/2 1/2
28478 ) 13-3/4 | 11-12 | 24-314 7 9-1/2 17/32 3-518 | 14-5132 | 14-5116 | 1-s8 1:1/2 38
286T | 13-3/4 13 | 27-11118 7 11 17/32 5 14114 | 14-3m 1-7/8 1-172 1/2
286TS { 13-374 13 26-1/4 7 11 17/32 3-5118 | 14-5/2 | 14-5118 1-5/8 1-1/2 3/8
324T Y 15-3/4 | 13-1/2 | 29-14/18 8 10-12 | 2132 5-58 | 16-a8 17 2-1/8 2 1/2
SBATS 5T | T3 L= QT L - I 172 -0 4 12 =78 1038 T t6=ya— 8 2 72—
326T | 15-a/4 15 31-3/18 8 12 21/32 5-5/8 16-3/8 17 2-1/8 2 1/2
~—3261S 2 1532 | 23 rte—g 12 2132 S8 03— —+6-9d— 2 7
364T | 17-3/4 | 14-14 | 32-178 9 11174 | 21732 6-11/32 | 18-a58 | 19-1/8 2-3/8 3 5/8
364TS | 17-3/4 | 14-14 30 9 =174 | 21/32 3-78 | 18-932| 18-0118 1-7/8 3 172
365T |17-34 | 15-14 | 33-1/a ] 12-14 | 21/32 6-11/32 | 18-a5a | 19-1/8 2-3/8 3 5/8
I65TS { 17-3/4 | 15-114 3 9 12-174 | 2132 3-78 | 18-w32| 189116 | 178 3 1/2
4047 | 19-374 | 15-1/4 | 3B-112 10 12-14 | 1ans 7-5/8 20-12 | 21-12 | 2-778 3 a4
405T | 19-344 | 16-34 38 10 13-34 | 1ang 7-5/8 20-12 | 21-12 2-78 3 ¥4
405TS | 19-314 | 16-a4 35 10 13-a4 | 13116 4-38 | 20-7118 |  20-718 2-1 3 112
4447 22 17-112| 43-7/8 11 14412 | 13118 8-7/8 22-34 | 2312 3-3/8 3 7/8
444TS | 22 17-1/2| 40-1/3 11 14-172 | 13ns 5 22-3/4 | 23-1/2 2-3/8 3 5/8
445T 22 19-12 | 45-78 11 16-12 | 13/16 8-7/8 22-314 | 231 3-38 3 7/8
445TS ( 22 19-121 4248 | 11 16-1/2 | 1311e =] 22914 | 231 2-3/8 3 58
4477 22 23 49-3/8 11 20 13418 B-7i8 22-314 | 2312 3-2i8 3 7/8
v | 22 23_| 4558 11 20 13/16 5 22-3/4 | 23-12 | 2-am 3 58
e 28 55-1/8 11 25 1316 858 | 24-18 | 26-18 | 338 | 312 78 |
a449TL | 22 28 | 57-18 11 25 1316 | 1058 | 24-1s | 26-18 | 4-a8 | 310 1
449TS | 22 28 51-38 11 25 13/16 4-7/8 24-8 | 26-1/8 | 2-3/8 3-1/2 58
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SAFETY FIRST

High voltage and rotating parts ean cause serious or faml injury. Safe
installation, eparation, and maintenance must ba porformed by qualified
personnel. Famfliarization with and adhierenca to NEMA MG2, tha National
Etectrical Coda, and local codes is recommended, ltis important o observe

safety precautions to protect personnel from possible Injury. Personnel
should be instructed to:

Avoid contact with energized circuits or rotating parts.

Disconnect and lock out all powar sources bafore iniiating any main-

tanance or repair. :

Act with care in accordance with prascribed procedures in handling

and lifting this equipmaent,

Be sure unit is electrically grounded in accordance with code require-

ments.

Be sure equipment is properly enclosed to prevent access by children

orotherunauthorized personnel in order to prevent possible accidents.

Be surs shaft key is hully captive before unit is energized.

Avoid contact with capacitors until safe discharge procedures have

been complated.

Most units are shipped without oil. Always be sure ol lubricated urits

are filled with correct oil o proper lavel before operating.

8. Provide proper saleguards for personnel against rotating parts and
applications involving high inertia loads which can causa overspeed.

10.  Avoid extended axposure to equipment with high noise levels.

11. Be familiar with the equipment and read all instructions thorcughly
befora installing on equipment.

@ N

&~
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INSPECTION AND HANDLING

Inspect unitto make sure no damags has occurred during shipmenL Check
Nameplate for correct speed, horsapower, voitage, Hertz, and phase for
conformance with power supply and equipment. WARNING: Units shoutd
ba lifted using all eyabeits or lugs it provided. These eyebolts or lugs are
provided for litting this unit enly and must not be usad o fift any additional
weight Lifting angle must nat exceed 15° with shank of eyebolt. f not
provided, eyebolts to be used must ba per ASTM A489 or equivalent. Ajl
eysbolis must be securely ightened. Be caretul nat o touch overhead
powar ines with lifting equipment. Failure to obsarva this warning may result
in serious personal injury or property damage.

STORAGE

Units should be storad indoors, in a cloan, dry location. Winding should be
protected from excessive maisture absorpion. NOTE: lf motors are to be
stored for ovar one year, refer to U.S, Electrical Motors. If gear and belt

transmission units are to be stored for over six months, refer to U.S.
Electrical Motars, ‘

LOCATION

Units should be located in a clean, well-ventilated area for maximum kfe.
WARNING: Units should be located in a suitable enclosura 1o prevant

accass by children or other unauthorized personnel to prevent possibla
accidents.

GENERAL INSTALLATION, OPERATION
& MAINTENANCE INSTRUCTIONS

; INSTALLATION / MOUNTING
Meunt units on a firm, flat surfaca sufficiantly rigid to prevant vibration,

Drive belts and chaing should be within recommended limits of tightness.
Couplings shouldbe property aligned and balanced. For drive recommenda-
tions, refer todrive or equipmentmanufacturers ort).S. Electrical Maotors. For
application of drive equipment, refer to NEMA MG1. .

Mators have been dynamically balanced using a half key the same length as
the full key shipped with the motor, 1f pulley langth s less than this kay length,
rawork long key by remaving one-half of excess length batween pulley and
end of key to maintain balance.

Do not restrict motor ventilaton, Unless otherwise specified on nameplate,
motor is designed for operation in accordance with NEMA MGT "Usual
Sarvice Conditions” which states an ambisnt tempearature range of 0-40°C
{32-104°F). Standardgreaselubricated units are suitable for operation within
this temperature range, special futricants may be required for ambient
temperatures outside of the range. NOTE: motors operating under rated
load and allowabla ambient conditions may feel hot when touched; this is
normal and should not be causa for cancerm. When in doubt, maasure frame
surface temperature and confer with nearest office.

If unit appears wet, and / or has been stored in a damp location, dry out
thoroughly and check for adequate insulation resistance to ground befare
operating. .

WARNING: Guards should be provided for all exposad motafing parts to
prevent possible personal injury. Keep fingers and fareign objects away from
ventilation and other openings. Applications involving HIGH INERTIAL
LOADS may damage equipmentdue o motor overspeed during coast down,
Such applications should be refarred 10 U.S. Electrical Mators.

CAUTION: Do not farce drive coupling or other equipment onto shaft, as
bearing damage may resuit

POWER SUPPLY AND CONNECTIONS

The power supply must agree with valuss on Nameplate. Terminal voltage
should net vary mora than £10% of Nameplate voltage at rated frequency.
Unbalanced line voltage, evan a small amount, will cause ovarhaating. Do
nat exceed the continuous rated operating current on the Nameplate.
Starting controls and overload protection should be properly sized in accor-

dance with the National Electrical Code and the control manufacturee's
recommendations.

Motor connections sheuld be made by lollowing Instructians on connectian
diagram. Determine direction of rotation before connecting driven equip-
ment, Note direction of rotation label if supplied. Rotation may be reversed
on three phase motors by interchanging any two line connections. On two
phase motors, intarchange A-1 and A-2; and on single phase motors
interchanga leads par connaction diagram on motor, Wiring of units, controls,
and grounding shall be in accordance with local and National Elactrical Code
requirements. WARNING: Fallure to properly groundunit may causa serious
injury to personnel. Whers unexpectad starting could be hazardous to
personnel, do not use automatic reset stanting devices.



OIL LUBRICATION

Most oil kibricated units are shipped without oil. Add of of the comect
viscosity for the ambient tempetature, per Namaplate on unit, to proper

hf’-' “ertain an of with mild EP additives is used on wormgear units,

Rafer to Nameplats or Lubrication Instruction Plate for oil viscosity and oil
change interval. WARNING: For appiications in the food and drug industry
(including animal food}, consult the petroloum supphier for lubricants thatare
acceptabla tothe Food and Drug Adminstration andother goveming bodies.

MAINTENANCE

Inspect units at regular intervals, Keep units clean and ventiation openings
clear of dust, dirt or other debris. Lubricatw units per this operating
instruction folder and instruction plao on unit. Excessive lubrication may
damage the unit. Do not over grease! WARNING: Disconnect all powsr
mmsmmamhwdwwgedlmm“ymhhmaw
charge before attempting any maintenance or repair. Screens and covars
must be maintained in place when unit is In operation. Motors for use in
hazardous locations - Class | & I Installation; Repairs of thase motors must
be made by the manutacturer or authorized sarvice station approved by the
manufacturer and U. L. 1o maintain the U.L Listing. The U.L Listing appfies
tothe electrical motor only and notto the beltor geartransmissions or ather
devices that may be connected to the motor. )

VARIDRIVE®* UNITS

Do not tum control wheel while unit is not cparating as this may cause
damage to the unit. Handwheel position Is a relative spaod indication only.
Use diract spead sensing accessory for precise spaed indication. Units
equipped with electic remote speed indicator accessery are not calibrated

atthe factory and must bo calibrated at site. Refer to calibration instructions
with meter.

VARIDRIVES equipped with splined shafts require monthly lubrcation for 8
k' ‘ayservice, and semi-monthly for 24 hourfday service. (Forcomplete
it stions for entire drive, rater to the lubrication instruction plate on unit.)
Operata VARIDRIVE through its entire speed range weekly. WARNING:
Do not force control wheel beyond speed limits shown on Nameplata, The
mechanism and belt are designed for the rated speed and horsepower
shown on the Nameplate, Operation beyond thesa limits may result in
damage to the belt and mechanism and possible injury to personnel. The
covers on the frame case must not be removed or laft off while unit is in
operation. Do not attempt to disassemble or repair the driven pulloy dises
as high spring force may be released, causing injury to parsonnel. Rafar to
authorized Servica Center. Refer to VARIDRIVE Installation and Mainte-
nance Manual for compiete belt changing instructions.

For additional detailed information, raquest spacific product instalation
and maintenance manual from U.S. Electrical Motors, St Louis, MO
63136

RENEWAL PARTS AND WARRANTY SERVIGE

When inquiring for renewal parts, call the U.S. Electical Sarvics
Department (Memphis, Tennesses) or Parts Stocking Distributors. For
warranty service call the nearest U.S. Electrical Motors Servica Station.
Give them completa nameplata data including ID number, etz

LUBRICATION INSTRUCTIONS

Soma smal motors have sealed-for-fife bearings which require no refubri-
cation, Regreaseable bearings are shipped with a high quality, wide
temperature range grease in the bearings. /

Motars can be regreased by stopping the moter, removing drain plug and
pumping new grease into fill hole. Run motor with drain plug remaoved until
excess grease has beaen discharged (min. 10 mins.). Stog motor and
replace drain plug. :

Units that operate at speeds greater than 1800 RPM should be lubrcated
onamore I‘raquentmahlananeesd-ledwedapancﬁng onduty cyce, Use
ahwpmsmgreasegmandmidmgraasing.

SUGGESTED REGREASING INTERVALS

SERVICE MOTOR HORSEPOWER
UNDER S0 |_50-100 | 100UP |
A 38Ys. | 24Yrs. | 2Yrs

B 24Yrs. | 1-1/2 Yrs. H-1/2 Yrs.
c 1 1-2¥rs. 1Yr. & Mos,

P 4Mos | 4 Mos. 3 Mos,
TYPE OF SERVICE

A Infrequent oparation or light duty in
clean atrno A

B 8-16 Hrs/Day in clean, relatively diy
atmosphere.

c 12-24 Hrs/Day, heavy duty, or i
D

moisture is present.
Heavy duty in dirty, dusty locations;
high ambients; meisture laden at-
mosphere; vibration.

Recommendod Greases

Use the following greases or equivalent grease unless a special
greasa is specified on the nameplats.

MANUFACTURER TRADE NAME
CHEVRON SR1#2
SHELL DOLIUM R

OFFICES PHONE FAX
CALIFORNIA 18877 Quiraz CT., Walnut, CA 91789 ....ooooeoooo (909) 584-5470.............. (909) 594-2389
CONNECTICUT 326 West Main St, Milford, CT OB460 ... (203) 877-1762............ (203) 877-2398
ILLINOIS 2050 South Carboy Road, Mt Prospect, IL 60056 (708) 9523500 ............ (708) 9520153
TENNESSEE 3363 Miac Cove, Memphis, TN 38118 ... . (901) 794-5500...............(301) 794-0741
TENNESSEE (PARTS) 3363 Miac Cove, MMphis, TN 38118 ... (901) 784-5500.............. {301) 3654225
TEXAS 12068 Forest Gate Drive, Dallas, TX 75243 ... (214) 644-0470............ {214) 6440254
WORLD HEADQUARTERS
MISSOURI 8100 West Florissant Avenue, P.O. Box 3948, St. Lovis, MO 63136 ........(314) 553.20000............. {314) 553-1156

U.S. ELECTRICAL MOTORS
‘- ‘@5 DIVISION EMERSON ELECTRIC CO.

\U.Y/ 8100 WEST FLORISSANT AVENUE
P.0. BOX 3945 EMBRSON

ST. LOUIS, MO 63136

© 1994 U.S. Electrical Motors

Instr. 109-34G  2-94

Prices, construction, and ratings subject to change without notice,

Printed in the U.S.A.
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NUMBER
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+. ALL DUCT SURPORTS ARE T0 BE PROVIDED 8Y OMHERS, SYSTEM SECTION VIEW
90281 9026=2
5, CTRICAL & PLUMBING REQUIREMENTS. [0 FAN & SCRUEBER ARE T
SUFPLED BY GTHERS. FCTUARER ARE To BE REVISION HISTORY ! Divisi CUSTOMER INFORMATION - DRAWING INFORMATION
6. MAME MO REPARS DR WMOOIFCATIONS WITHOUT COMTACTING YOUR SERVICE . ' Dua] 1vision PURCHASER Pl L COLE EU IMTE
REPRESENTATIVE. WARRANTY MAY BE VOIOED, MEI‘ PRO 1550 INDUSTRIAL DRIVE ELEC..‘TRON!C CHROME & CRINDING ScALE  L/E7=1-0" CAD
7. PURCHASED PARTS CARAY THE WARRARTY OF TME RICINAL MANUFACTURER ONLY. CORPORATION OWOSS0, Ml 48887 - D“;UE aye
PONo = 37543 SHEET 2 OF 8 | DRAWN MAS
8. ELECTRIC CONTROL PANEL T3 BE SHIPFED LOGSE & INSTALLED BY OTHERS. : . T RETeTON
1 |37/08| ws. |PER CUSTOMER APPROVAL CRAMNCS)  NOTE: THIS PRINT IS THE PROPERTY OF MET-PRO CORPORATION. IT MUST NOT CUSTORTR WING
4. ALLOWANCE FOR EXTERM AL PRESSURE LOSS 1S 3° W.C. = oATEn 3/13/98 BE REPROGUCED M ANY WANNER. NOR SHALL IT BE SUBMITTED 7O OUTSIDE ELECTRONIC CHROME & GRINDING | DfFA 8026-2 1
T {BY CRIP IO PARTIES FOR EXAMMNANON WTHOUT OUR WRITTEN COWSENT. IT SHALL BE USED - NUMEEE
10, FILTERS ARE TO HAVE VINTL~COATED SPACERS, REV| DA DES a OKLY AS A MEANS CF REFERENCE 1Q WORK DESCNED GR FURNISHED BY US. J




F

A —

958" CARTRIDGE LEWGM

a8%a
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14 i
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- ) T ,_E}‘ $_' e == 1“3 CUSTOMER 3/4°8 CUSTOMER
ST — e — e — ) I (A s CONNECNON EONNECTION
~E I ol
n* —l g e L3 .
19

JRD STAGE
WASHDOWN PIPING DETAIL WASHDOWN PIPING DETAIL

MMPT-B8 HEXMASTER
=i & l PLAN VIEW : SCRUBBER DETAIL
f i i ; ; = T - OPERATING CONDITIONS all Divisi ‘CUSTOMER INFORMATION DRAWING INFORMATION
]
N\ MODEL  HMPT-BB WASHDOWN RATE A1 GEM. - I - D sl-ééa A;I st Ia{rﬁl% EEH PURCHASER PY L COLE EM  |BATE
COATED STEEL BASE I o P ——— MET 8 PRO I mmé s% it ELECTRONIC CHROME & GRINDING | ooin  1wupar g
REVISION HISTORY a8 20° NINIMUM WASHEOWN CYCLE CORPORATION , =
\ ., |PER CUSTOMER APPROVAL ORAWNGS | TEWP 1 MIKUTE EVERY 8 HOURS P.o.Na, 37543 [s.'m‘r 3 OF & | DRAWK WAS DATE  2/6/58
3 DATED 3A3/04 A‘|'||8:| VIEW AR, 3RD STACE NOTE: THIS PRINT IS TH& PROPERTY OF uzT—F?ﬂaEco::eD:An%N.Tgolﬁlgngﬂf CUSToMER DRAWING REVISION
ar DESCRIPTION EEU MININUM WASHDOWN CYCLE BE REFRODUCED IN ANY NAMNER, NOR SHALL | i TTE| ! m
{SEE PLAN FOR TRUE CRIENTARON) SERVICE CHROMIC ACD | "1 WINUTE ONCE A MONTH | harfIS% FOR COMKATON WIMaUT OUR WATIEN CONSENT. It SNAL B¢ USed | ELECTRONIC CHROME & GRINDING | nugper = 9026—3 1




PVC ANGLE

'.l,fz wszwum:
FLAN

-

nj

HOUS!NG

HOUSING PLAN VIEW

(SHOWN WTH REMOVAL DOORS BOLTED IN PLACE)

g vesseL snew Tl-_

1"8 N.AT. HALF CPLG-l

3/8°9 5.5, HARDWARE

|+ 3-
S
LT e ¥ '%‘ w
t t

Lz 3/4T %1 1/4° 'T' TRACKING
TYP. ] SIDES OF MOUSING

TRACHING SLOPES I FROM

DOOR TQ OPPQSITE END

=

HOUSING ELEVATION
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i 3/87 MAX. '- DRIVE_ INFORMATION QPTIONAL_EQUIPMENT
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. . . M 3
INLET CONE FASTENED W/ {§) 3/8" BOLTS. L 7/8"
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!_@—\ 1€ 1 TIMER A-B 700-HRMI2TAL7
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— 15 1 RED LIGHT Sa-1 5001-KPIRS
6 20 1 |MAN-DFF-AUTD SEL sw|  sa-D 9001-KS43BH13
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- 22 1 HORN EDWARDS 876-NS
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ALEX=LTNER ™

LS ELD BELALS AL AN/ AL
WELDING GUN AND PATCH KIT

WARRANTY CERTIFICATE
FOR FLEXI-LINER WELDING GUN

We warrant each welding gun for a period of six (6} months from the date of shipment.
Should a unit prove to be defective within this period, it should be returned to Flexi-Liner™

Corporation, freight pre-paid. The unit wilt be carefully examined and, if satisfied that the
defect is due to faulty material or workmanship, be repaired free of charge.

Customer attempted repair automatically voids this warranty.

!Heating elements are excluded from this warranty!!!

Model #HHNOS
Date OfSale _/__/__

Serial #



OPERATING INSTRUCTIONS FOR HHNo5

The HHNOS Electronic Welding Gun incorporates 3 main sections:

BACI SECTION; Back houses motor and includes electrical cord, carbon

brushes and air intake screen are also located here, )

MIDDLE SECTION: Plastic housing holds two control knobs: 1) heating stage

switch for hot/cold temperature; 2) steplessly adjustable
temperature control. Also contains blower.

BARREL/WELDING TIP:  Contains heating element. Welding tip screws into end.

OPERATION

A

NOTE:

Plug in electrical cord and switch on. Make sure that heating stage switch is
in "off" position before plugging in tool.

Depress right hand side {#1) of heating stage switch.

Adjust temperature control knob according to material which you are

welding. Temperature capacity is up to 650°C {approx. 1200°F). .

Exact temperature setting will depend on several factors, therefore we will
not recommend a precise temperature setting. Various environmental
factors will influence your welding temperature such as: temperature of
sheet and welding rod, welding speed, welding rod diameter, elc.

Moator brushes should be checked regularly and replaced when necessary.
DO NOT allow brushes to wear out completely as this may cause damage
to the armature. :



PARTS LIST

FLEXI-LINER HHNO5 HAND WELDING GUN

POS DESCRIPTION

| Motor, | 10V

2U Upper Housing

2L Lower Housing

4 Rubber Sleeve For Cable

5 Main Switch

b Heating Stage Switch

GA Control Knob

7 Carbon Brushes (Set Of 2)

8 Springs For Brushes {Set Of 2]
9 Brush Holder Cover (Set Of 2)
10 Blower Wheel '
' Nut M5 With Washers (2)

13 Electronic Controf Board, | 10V
14 Alr Intake Screen

15 Fiber Ring

16 Screw M4x10 (4}

17 Barrel

18 Heating Element 110V, 650+650\/
18A Insulating Tube

20 Rubber Stand

21 Rubber Gasket






FIELD

WELDING

REPAIR

FQUIPMENT NEEDED:

ROLLER WITH

1. WELDING GUN

(i10v)

ON/OFF SWITCH

NOZZLE

3. WIRE

SILICON RUBBER

BRUSH

4.

CLEANING SOLVENT

L (SEE MSDS SHEET
FOR CAUTIONS

AND HANDLING)

==

GLUE WITH
BUILT-IN BRUSH

ORAWH BY: TR

DRAWING NUMBER

(B LINER HTTH EXI’Q%{HJCE‘

165 ASPAN AVE.-AZUSA, CA 31702-

CUSTOMER:

FIELD REPAIR
PROCEDURE FOR

E"w_NE_,_. - £A% {B18) 969-7169 WELDING GUN
OATE: OB/Z 4'/92 WG R |‘_ P ] FAX (500) J58-1E48 USA, CANADA, & NEXICO | b 1y 4 50.4

~—




REFPAIR PROCEDURE

1. CREATE A CLEAN, SMOOTH
SURFACE ARCUND THE AREA
TO BE REPAIRED.

2. CLEAN WELDING GUN NQZZLE
WITH WIRE BRUSH.

3. TURN ON
WELDING
GUN AND
ADJUST
TEMPERATURE. ™

4. CUT PAICH AT LEAST 2" LARGER (ON ALL SIDES) THAN THE AREA TO. BE REPAIRED.
ROUMD OFF ALL CORNERS. CLEAN PATCH AND LINER WITH WATER AND A CLEAN
DRY CLOTH, THEN CLEAN WITH SOLVENT AND ALLOW SOLVENT TQ EVAPORATE.

i |

SOLVERNT &

5. LAY PATCH OVER DAMAGED AREA.

‘ ]
5 e 5
6. CHECK THAT WELDING GUNWN HAS REACHED THE DESIRED TEMPERATURE. PEEL PATCH
BACK HALF WAY.

SET GUN INTO LINER AT 45¢ ANGLE AND ABQUT 1" AwAY
FROM THE LINER.

]
< 5
orawn Br: TRG gzzi TIE LINER WITI EXPERIENCE | customer:
TR0, S0 107G Uk 8 $1703-1070 FIELD REPAIR

- GLBRD powg (mis) ssa-1702 URES FOR

SCALE: MONE DRAWING NUMBER [}_.m.E‘ PIONE {800} 423-4309 USA, CANADK, & WEXICD PROCED
—Pz _ wmt  FAL {BIB) 969-7360 WELDING GUN

DATE: 08/25/97 WG R [—_ 20 TAL (B00) 356-4643 USA CAVAOA, & HENCO | p ) 4 s0.4

&



REPAIR _PROCEDURE—CONT,

7. ROLL PATCH SLOWLY OQVER LINER
WHILE GUN MELTS LINER AND
PATCH EVENLY.

8. REPEAT AT OTHER SIDE.

9. PELL BACK ANY WEAK

SIFOTS WITH A SCREWDRIVER
AMD RESEAL.

£ 7
o Py
1. CLEAN AROUMND THE EDGES WITH SOLVENT 11. CLEAN THE
WELDING GUN
. NOZZLE.
I "
d &r: ! LY
12. MOLD GUN 1"

AWAY FRCM PATCH AND ROLL EDGES DOWN

FINISHED EDGE
y/4 /
{{
S /7 h]
/4
13. DOUBLE CHECK ALL EDGES.
o B TRG : 7 11 LINER WITI EXPER[ENCL CUSTOMER:
B oo FIELD REPAIR
R [L BRD pone (ain) sse-1702
SCALE: NONE DRAWING NUMBER | LD B R pyon (aoo) 423-4300 usa, camans, & wexco PROCEDURE FOR
; FAX (818) §69-7369 WELDING GUN
DATE: 08/25/92 WG R E P 3 FAX (800) J58-4648 USA CANOA. & NENCO | p o S0.4
7




The Vacuum Tester enables instant detection of leaks,
\ no matter how small. Imperfections can be located quickly
“by this simple, efficient, non-destructive tester, This time-saving
device is light and portable for easy handling in field operations. Loss
of product or damage to tanks can be costly as well as dangerous. However,
with this simple tool, even the smallest leak can be found quickly; with a little repair

work, you're back in production promptly. When your tank has a leak that you can't find
easily, give us a call; we can overnight a Vacuum Tester to you and have you back in business
fast. For more information, give us a call at (800) 423-4909.

OFPERATING INSTRUCTIONS:

I. Electric motor operates on 110 volts, GO cycles.

2. Using wide paint brush, paint the area to be
tested generously with heavy soap suds.

3. Place Inspection Box over soaped area.

4. Turn 3-way cock to obtain vacuum. If gauge
does rot. register a vacuum, apply pressure to
inspection box to seal gasket over irregularities

i bhe area. Vacuum will show bubbles over leaks.

5. Turn 3-way cock to admit air. Lift Inspection
box and mark leak.

©. Place Inspection Box on next section to be
tested. Do not slide Inspsction Box; doing so will
wedr out gasket.

Inspection box with glass
top and soft rubber base.

Vacuum Gauge.
Soap bubbles indicating leak.
Vacuum release valve,

Iose lo vacuum pump, m—==

Area covered with soap
suds, ready for tesling.

7. After testing, perform repairs on leaking areas

ver Flexi-Liner instuctions, Corner testers

also available

A two person team ie more efficient: one to apply
soap, the other to operate the Inspection Box. The
testing operation can usually cover 5 or 6 feet per
minute.

Note: Wagh the viewing port with a mild soap or detergent (e.g. 409 household cleansr) and lukewarm
water, using a clean sponge or soft cloth. Rinse well with clean water. Dry thoroughly with a charois or
moist celiviose sponge to prevent water spote.

MAIN OFFICE
165 N. Aspan Avenus « Azusa, Callfornia 91702-4234 1
Post Offics Box 1070 » Azusa, Calllarnia $1702-1070
Phone 1-800/423-4909 US.A. & CA Fax 1-BO0/3556-4848 US A & CA

1-818/969-7702 1-818/969-7369
TECHNICAL REPRESENTATIVES LOCATED IN MOST MAJOR AREAS IN THE U.5.A. AND CANADA,




DF.

B TRG

FIELD REPAIR"

MATERIALS NEEDED FOR SMALL PATCHING:

EXISTING LINER

1. CUT A PATCH AT LEAST 1" LA

ALL SIBES OF DAMAGED AREA.

CLEANING SOLVENT 2.
(SEE MSDS SHEET
FOR CAUTIONS AND
HANDLINGY -
CAP WITH
m-_—_r’ BUILT—IN BRUSH
:f). /‘"ﬂ ZW/ 4
LINER
PATCH
N
REPAIR. PROCEDURE

PA] CH

RGER ON

=

ADHESIVE

CAP WITH
BUILT-IN BRUSH

CLEAN, DRY
CLOTH

(_'-_—)

0 so LVENT]

TES 25

2. CLEAN DAMAGED AREA AND PATCH WITH
SOLVENT WIPE WITH A CLEAN DRY
CLOTH IF NECESSARY.

WAIT A FEW

MINUTES FOR SOLVENT TO EVAPORATE.

SCALE: NONE

DRAWING MUMBER

DATE:

| PATCH

08/24 /92

f )L LM’E! HITH EXPEI NENCE
ASPAN AVE,-AZUSA, TA 31702-4234
52" 50x 1076~ AZUSA, CA 17021070
HONE {A1B) 969-7702
S PHOME {B00) 423-4309 USA, CAKADA, & MENICO
FAX {B18) 969 -7369
FAX (800} 358-464B USA, CANADA, & MEXICO

3

CUSTOMER:

P.O.#

REPAIR KIT

PROCEDURE FOR
SMALL PATCHES

30.4

7




REFPAIR PROCEDURE

CONT.

\
//—‘—\\’\
//\/

¥
T~

ARPLY A THIN LAYER OF ADMHESIVE
TO- DAMAGED AREA.  COVER AN
AREA LARGER THAN THE PATCH.

C—_—

3.

4, PLACE PATCH CVER DAMAGED AREA AND APPLY

EVEN WEIGHT OR DIRECT PRESSURE FOR
APPROX. 5 MINUTES.

/% ADHESIVE

=

X S il

:|

3. APPLY EXTRA GLUE ARQUND THE

6. FOR EXTRA PROTECTION, REPEAT STEFS
COGES OF THE PATCH. i—3 WITH A LARGER PATCH DIRECTLY

OVER THE TOP OF THE FIRST PATCH.

7.

UF[ORL RCFILLING THE TANK, WAIT ABOUT 1/2 HOUR (DEPENDING ON TEMPERATURE
AND HUMIDITY) TO ALLOW GLUE TO BOND FULLY.

INCREASING THE TEMPERATURE OF
LINING ARQUND THE PATCH SPEEDS UP THE BONDING PROCESS

DRawWN BY:

. TR i CUSTOMER:
? : PHONE [818) 989-7702 PROCEDURE FOR
[seate: nowE, DRAILG BT .[.'.5.‘4.*?.!%’ P ) ;g;j;ggg Uk CALI, & U0 SMALL PATCHES
DATE: (8,24 /92 [ ATC |—l 2 FAX (BO0) 356-4648 USA, CANOA. & WEXIGD | p 1) SO

/0




: . MATERIAL SAFETY DATA SHEET
- TETRAHYDROFURAN

SECTION | - PRODUCT IDENTIFICATION
GENERAL OR GENERICID: ETHER
DOT HAZARD CLASSIFICATION: FLAMMABLE LIQUID [172.115)

-G
IF PRESENT, IARC, NTP AND OSHA CARCINOGENS ANG CHEMICALS SUBJECT TO THE REPORTING REQUIREMENTS OF SARA TTTLE I SECTION 313 ARE IDENTIFIED IN THIS
SECTION,

INGREDIENT Biby WT) EEL ny Nots
TETRAHYDROFURAN 5 200 PPM 200 PPM - {n
CAS #: 109-99.0

{ 1) ACGIH - SHORT TERM EXPOSLURE LIMIT [STEL} FOR TETRAHYDROFURAN IS 250 FPM,

- L DATA
BOILING POINT FORPROOUCT 151,C0NEGF
{  86,11DEQC) ’ v
& 760.00mm Hg
VAPOR PRESSURE FOR PRODUCT 143,00 mm Hy
8 6S8.00DEGF
{ 20.00 DEG.C}
SPECIFIC VAPOR DENSITY AlR = { 24
SPECIFIC GRAVITY .883
@ &8.00DEGF
{ 20{0DEG.C)
PERCENT VOLATILES 100.00%
EVAPORATICN RATE (N-BUTYL ACETATE = 1} 800
SECTION IV - FIRE AND EXPLOSION [N
FLASH PGINT (TCC) .0 DEGF { 211 DEG.C)
EXPLOSIVE LIMIT {PRODUCT} LOWER - 2.0%

EXTINGUISHING MEDIA: REGULAR FOAM OR GARBON DIDXIDE OR DRY CHEMIGAL
HAZARDOLS DECOMPOSITION PROGUCTS: MAY FORM TOXIC MATERIALS: CARBON DIDXIDE AND CARBON MONOCXIDE, YARIQUS HYDROCARBONS, ETE.

FIRE FIGHTING PROCEDURES: WEAR SELF-CONTAINED BREATHING APPARATUS WITH A FULL FACEPIECE OPERATED IN THE FOSITIVE PRESSLRE DEMAND MOBE WHEN
FIGHTING FIRES.

SPECIAL FIRE & EXPLOSION HAZARDS: MATERIAL IS HIGHLY VOLATILE AND READILY GIVES GFF VAPORS WHICH MAY TRAVEL ALONG THE GROUND OR BE MOVED BY
VENTILATION AND IGNITED BY PILOT LIGHTS, OTHER FLAMES, SPARKS, HEATERS, SMOKING, ELECTRIC MOTORS, STATIC MMSCHARGE, OR OTHER IGNITION
SOURCES AT LOCATIONS DISTANT FROM MATERIAL HANDLING POINT.
DRY ETHER READILY FORMS EXPLOSIVE PEROXIGES WITH AIR. )
NEVER USE WELDING QR CUTTING TORCH ON OR NEAR DRUM (EVEN EMPTY) BECAUSE PRODUCT (EVEN JUST RESIDUE) CAN IGNITE EXPLOSIVELY.

ALL FIVE GALLON PAILS AND LARGER METAL COGNTAINERS INCLUDING TANK CARS AND TANK TRUCKS SHOULD BE GROUNDED AND/OR BONDED WHEN
MATERIAL I3 TRANSFERRED.

NFPA CODES: . HEALTH- 2 FLAMMABILITY- 3 REACTMITY- O

.,

Ve i




MATERIAL SAFETY DATA SHEET - TETRAHYDROFURAN (CONT.)

C -
FERMISSIBLE EXPOSURELEVEL 200 PFM
THRESHOLD LIMIT VALUE 200 PPM

EFFECTS OF ACUTE OVEREXPOSURE: FOR PRODUCT
EYES - CAUSES IRRITATION, BURNS IF NOT REMOVED
SKIN - PROLONGED OR REPEATED GONTACT CAN CAUSE MODERATE IRRITATION
BREATHING : EXCESSIVE INHALATION OF VAPORS CAN CAUSE NASAL AND RESPIRATORY AND CENTRAL NERVOUS SYSTEM EFFECTS INCLUDING DIZZINESS,
WEAKNE 55, FATIGUE, NAUSEA, HEADACHE AND POSSIBLE UNGONSSIOUSNESS.
SWALLOWING - CAN CAUSE GASTROINTESTINAL IRRITATION, NAUSEA, VOMITING, AND DIARRIEA FIRST AID:
IF ON BKIN: THOROUGHLY WASIT EXPOSED AREA WITI{ 50AP AND WATER. REMOVE CONTAMINATED CLOTHING. LAUNDER GONTAMINATED CLOTHING BEFORE RE-USE.
IFIN EYES: FLUSH WITH LARGE AMDUNTS OF WATER, LIFTING UPPER AND LOWER LIDS OCCASIONALLY, GET MEDICAL ATTENTION.
IF SWALLOWED: GO NOT INDUCE VOMITING. IMMEDIATELY DRINK TWO GLASSES OF WATER. NEVER GIVE ANYTHING BY MOUTH TO AN UNCDNSCICUS PERSON. CALL
FHYSICIAN OR TRANSPORT TO AN.EMERGENCY FACILITY,
IF BREATHED: iF AFFECTED, REMQVE INDIVIDUAL TO FRESH AIR, IF BREATHING IS DIFFICULT, ADMINISTER OKYGEN. IF BREATHING HAS STOPPED, GIVE ARTIFICIAL
RESPIRATION. HEEP PERSON WARM, QUIET AND GET MEDICAL ATTENTION,

PRIMARY ROUTE(S} OF ENTRY:
INHALATION, SKiN- CONTACT

EFFECTS OF CHAQNIC OVEREXPOSURE: OVEREXPOSURE TO THIS MATERIAL (OR ITS COMPONENTS) HAS APPARENTLY BEEN FOUND TO CAUSE THE FOLLOWING
EFFECTS IN LARGAATCRY ANIMALS: LIVER ABNDRMALITIES, KIDNEY DAMAGE.

HAZARDOUS POLYMERIZATION: CAN OGCUR - POLYMERIZATION CAN OCGUA IN THE PRESENCE OF CATIONIC INITIATORS SUCH AS SELECTED LEWIS ACIDS OR
STRONG PRQTON ACIDS,

STABILITY: STABLE — CAN FORM POTENTIALLY EXPLOSIVE PEROXIDES UPON LONG STANDING 1N AR, 4
INCOMPATIBILITY: AVOID CONTACT WITH STRONG ONIDIZING AGENTS,

SECTION Vil - SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEH IN CASE MATERIAL IS RELEASED OR SPILLED:
SMALL PILL1 ABSORS LIQUID ON PAPER, VERMICULITE, FLODR ABSORGENT, OR OTHER ABSORBENT MATERIAL AND TRANSFER TG HOOD.

ELIMINATE ALL SQURCES OF IGNITION SUCH AS FLARES, FLAMES (INCLUDING PILOT LIGHTB), AND ELECTRICAL SPARKS.
VENTILATE AREA.

LARGE SPILL; ELIMINATE ALL IGHITION SOURCES {FLARES, FLAMES INCLUDING PILOT LIGHTS, ELECTRICAL SPARKS]. PERSON NOT WEARING PROTECTIVE EQUIPMENT
51OULD BE EXCLUDED FROM AREA OF SPILL UNTIL CLEAN-UP HAS BEEN SOMPLETED, STOF SPILL AT SOURCE, DIXE AREA OF SPILL TO PREVENT
SPREADING, PUMP LIQUID TO SALVAGE TANK. REMAINING LIQUIL} MAY BE TAKEM UP ON SAND, CLAY, EARTH, FLOOR ABSORBENT, OR OTHEA ABSORBENT
MAZERIAL AND SHOVELED INTO CONTAINERS.

PREVENT RUN-OFF TO SEWERS, 5TREAMS OR CTHER BODIES OF WATER, IF RUN.OFF OCCURS, NOTIFY PROPER AUTHORITIES AS REQUIRED, THAT A
SPILL HAS QCCURRED.

WASTE DISPOSAL METHOD:
SMALL SPILL: ALLOW VOLATILE PORTION TO EVAPDRATE IN HCOD. ALLOW SUFFICIENT TIME FOR VARORS TO £.OMPLETELY CLEAR HOOD DUCT WORK. DISPOSE OF
REMAINING MATERAL IN AGCORDAMCE YWITH APPLICABLE REGULATIONS.
v
LARGE SPILL: DESTROY BY LIGUID INCINERATION

CONTAMINATED ABSORBENT MAY BE DEPDSITED IN A LANDFILY, IN ACCORDANCE WITH LOGAL, STATE AND FEDERAL REGULATIONS.

SECTION Vil - PROTECTIVE EQUIPMENT TO BE USED

RESPIRATORY PROTECTION: IF WORKPLACE EXPOSURE LIMIT(S} OF PROUCT OR ANY COMPONENT IS EXCEEDED (SEE SECTION If), A NIOSHAMSHA APPROVED AIR
SUPPLIED RESPIRATOR I8 ADVISED IN ABSENCE OF PROPER ENVIRONMENTAL CONTROL. OSHA REGULATIONS ALSO PERMIT OTHER NIOSHMSHA
RESPIRATORS (NEGATIVE PRESSURE TYPE) UNDER SPECIFIED CONDITIONS (S2E YOUR SAFETY EQUIPMENT SUPFLIER). ENGINEERING OR ADMINISTRATIVE
CONTROLS SKOULD BE IMPLEMENTED TO REDUCE EXPOSURE.

VENTILATION: PROVIDE SUFFICIENT MECHANICAL [GENERAL AND/OR LOCAL EXHALIST) VENTILATION TO MAINTAIN EXPOSUHE BELOW TLVIS).
PROTECTIVE GLOVES: WEAR RESISTANT GLOVES SUCH AS: POLYVINYL ALCOHOL

EYE PROTECTION: CHEMICAL SPLASH GOGGLES IN COMPLIAHCE VWITH OSHA REGULATIONS ARE ADVISED; HOWEVER, DSHA REGULATIONS ALSD PERMIT QTHER TYPE
) SAFETY GLASSES. (CONSULT YOUR SAFETY EQUIPMENT SUPPLIER) :

OTHER PROTECTIVE EQUIPMENT: TO PREVENT REPEATED OR PROLONGED SKIN CONTACT, WEAR IMPERVIOUS CLOTHING AND BOOTS.

SECTION |X - SPECIAL PRECAUTIONS OR OTHER COMMENTS

CONTAINERS OF THIS MATERIAL MAY BE HAZARDDUS WHEN EMPTIED SINCE EMPTIED CONTAINERS RETAIN PRODUCT RESIDUES (VAPOR, LIGUID, ANDIOR SOLID), ALL
HAZARD PRECAUTIONS GIVEN IN THE DATA SHEET MUST BE OBSERVED.

THE INFORMATION ACCUMULATED HEREIN 1S BELIEVED TG BE ACCURATE BUT IS NGT WARRANTED TG BE WHETHER ORIGINATING WITH THE COMPANY OR NOT.
RECIP{ENTS ARE ADVISED TO CONFIRM N ADVANCE OF NEED THAT THE 1NFORMATION IS CURRENT, APPLICABLE, AND SUITABLE TO THERE CICUMSTANCES. .
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- HEA
PERMIS BIBLE EXPOBURE LEVEL
THRESHOLD LIIT VALUE

EFFECTR OF ACUTE OVEREXPOSI

00 PPU
200 PPM

URE: FOR PRODUCT

EYES - CAUSES IARITATION, BURNS IF HOT REMOVED
SKIM . PROLONGED O REPEATED CONTAGT CAN CAUSE MOOERATE IRRITATICH

BREATHING - EXCEBSIVE INHALATION. OF VAPORS CAN CAUSE NABAL AND REEPIRATCAY ARD CEWTRAL NERVOUS SYSTEM EFFECTS MCLUDING DIZIINESS, WEAKNESS, FATIGUS,
NAUSEA, HEADACHE AND POSSIBLE UNCONSCIOUSNESS,

SWALLOWING . CAN CAUSE BAETROINTESTINAL IRRITATION, HMAUSES, VOMITING, AND OIARRHEA FIRST AID:

(F OH BKIN: THOROLIGHLY WASH EXPOSELF AREA WITH BDAP ANDI WATET, REMOVE CONTAMINATED CLOTHING, LAUNO

ER CONTAMINATED CLOTHING BEFORE RE.USE,
N,

IF IH EYES: FLUSH WITH LARGE AMDUNTS OF WATER, LIFTING URPER AND LOWER: LID9 DECABIONALLY, GET MEDISAL ATTENTY

IF AWALLOWED; DO NOT INDUCE VOMITING. IMMEDIATE!

LY DRINK TWO QLASKER OF WATER. NEVER D/VE ANYTHING BY MOUTH TO AN UNCONSCIOUS FERBON. GALL PHYBIZIAN OR TRANSPOAT TO
AN EMERGEMCY FACILITY,

IF BREATHED: IF AFFECTED, RE.

MOVE INDIWDUAL 1O FRESH AIR. IF BREATHING 13 CIFFICULT, ADMINISTER OXYOEN. IF BREATHING HAS STOPPED, QIVE ARTIFICIAL REBPIRATICN, KEEP PERSOM

WARM, QUIET AND QET MEDICAL ATTENTION.
PRIMARY ROUTE; ) ©F ENTRY:
. IKRHALATION, BKIN CONTACT

E¥FECTI OF CHRONIC: OVEREXP

O3URE; OVEREXFPOSUAE TQ THIS MATERIAL {OR IT5 COMPONENTE) KAS APPARENTLY BEEN FOUND 1O CAUSE THE FOLLOWING EFFECTH IN LABOAATORY ANIMALS:

LIVER ABNCRMALITIES, KIDNEY DAMAGE.

SECTION V| - REACTIVITY D

HAZARDOUI POLYMERIZATION:

CAHOUCUR ~ POLYMERIZATION CAN OCEUR IN THE PRESENGE CF CATIONC IMITIATORS BUCH A8 SELECTED LEWIA ACIDS OR BTRCNG PROTON ACTDS.

STABILITY: STABLE - CAN FORM POTENTIALLY EXPLOSIVE PEROXIDES UPON LONG STANOING iN AIR,

INGOMPATIEILITY: AVOID CONTA

CT WITH BTRONG OXIDIZING AGENTS,

SECTION VI - §

E ED

BTEPA TG BE TAXEH IH CANE MATERAL 10 RELEASED ON BPILLED:
SMALL BPILL:  ABSORS LIGUID ON PAPER, VERMICULITE, FLOOR ABSORBENT, OR OTHER ABEOABENT MATERIAL AND TRANSFER 1O HOOD,

ELIMINATE ALL SOURCES OF IGNITION SUCH AS FLARES, FLAMES (INCLUT™NG PILOT LIGHTS, AND ELECTRICAL BPARKS,
VENTILATE AREA, '

LARGE 8PILL:  ELIMINATE ALL IGHITION SOURCES {(FLARES, FLAMES MNCLUDING PILOT LIGHTS, ELECTRICAL BPARNS), PERBON NOT WEARTNG PROTECTIVE EQLIPMENT SHOULD BE EXCLUDED FROM
AREA OF SPAL UNTIL CLEAN.UP HAS BEEN COMDPLETED. &TOP BPILL AT SDURCE, DIKE AR|

BA OF SPiLL TQ PREVENT BPREADING. PUMF LIOUID TQ BALVAGE TANK, REMAINING LIGUD

MAY BE TAKEN UP GH BAND, CLAY, EARTH, FLOOR ABSORBENT, OR OTHER ABECRBEHT MATERIAL AND EHOVELED {NTO CONTANERS,

PREVENT RUN-OFF TQ SEWERS, 3TREAMS OR QTHER BODIES OF WATER, IF AUN-OEF CCCURS.

WASTE DIIPFOSAL METHOD:

HOTIFY FROPER AUTHORITIER AB REQUIRED, THAT A 3P HAS OCCURRED.

SMALLBPILL:  ALLOW VOLATILE FORTION TO EVAPORATE IN HOOD. ALLOW BUFFIGIENT TIME FOR VAPORS YO COMPLETELY TLEAR HOOD DUCT WORK, DISPOSE Of REMAINING MATERIAL
ACCOADANCE WITH APPLICABLE REGULATIONS, .

LARDE BPILL:  DESTROY BY LI

QUG NCINERATION .

CONIAMIMATED ABSORBENT MAY DE DEPOSITED IN A LANGFILL IN ACEURDANCE WITH LOCAL, STATE AND FEDERAL REGULATIONS,

SECTIONVIIL-P

REBPIRATORY PROTECTION: {F WORKPLACE EXPOSURE LIVIT(S] OF PRODUCT OR ANY COMPONENT 5 EXCE£DED (SEE SECTION M),
ADVISED N ABSENCE Of PROPER ENVIAONMENTAL CONTROL, DSHA REQULATIONS ALSO PERMIT OTHER MIOSH/MSHA RE!

CTIVE E EN BE USED

A NIDSHA/MEHA APPROVED MR SUPPLIED REEPIRATOR &
SPIRATORS (NEGATIVE FRESSURE. TYPE) UNDER BPECITIED

CONDITIONS [SEE YOUR SAFETY EQUIPMENT SUPPLIER). ENOINEERING OR ADMINISTRATIVE COHTAOLS SHOULD BE IMPLEMENTED TO REDUCE EXPOSURE,
VENTILATION: PROVIDE EUFFICIENT MECHANICAL (GENERAL ANDVOR LOGAL EXHAUST) VENTILATION TO MAINTAIN EXPOSURE BELOW TLVIS).

PROTECTIVE GLOVES; WEAR RE!

SIATANT GLOVES BUCH AS: POLYVINYL ALCOMOL

EYE FROTECTION; CHEMICAL SPLASH JOGGLES tN COMPLIANGE WITH OBHA REQULATIONS ARE ADVIAED; HOWEVER, O2HA REQULATIONE ALEQ PERMIT OTHER TYPE BAFETY QLAKSER, [CONBWLT |:
YOUR SAFETY EQUIPMENT SUPPLIER) .

OTHER PROTECTIVE EQUIPMENT: TQ PREVENT REFEATED DR PROLONGED SIIN CONTACT, WEAR IWNPERVIQUS 6LOTHING AND BOOTS.

C -

CONTAINERE OF THIS MATERIAL

MAY BE HAZARDOUS WHEN EMPTIED BINCE EMPTIED CONTARVERS RETAIN PRODUCT REBIDUES (VAFOR, LIGUID, ANDIOR SOLID), ALL HAZARD PRECAUTIONS QIVEN N

THE DATA SHEEY MUST BE DBSERVED.

THE INFORMATION AQCUMULATED HEREIN IS BELIEVED TO BE ACCURATE BUT I3 NOT WARRANTED TO BE WHETHER CRIGINATING WITH THE COMPANY OR NOT, RECIPIENTE ARE ADVISED TO
CONFIAK 1N ADVANCE OF NEED TIAT THE INFORMATICN IS CUNRENT, APPLICABLR, ARD SUITADLE TO THERE CIRCUMATANCES,
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